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The Laminar Art 

F all the aphorisms with which Sir Frederick Handley Page has enriched the 
O literature of aeronautics (and we may be thankful that his wit and vision 
continue unimpaired with the passage of years), few have so impressed 
themselves on our memory as did a pronouncement of his on laminar flow. The 
occasion was an H.P. senior staff dinner in London, and Sir Frederick had his audi- 
ence in thrall with his visions of things to come. Medd mbsNediy shade ao 
ocean of undiscovered truth,” he said, “but we have got to learn to use the untapped 
stores of energy around us.” The phrase that we especially remember was his 
likening the achievement of laminar flow to “fitting ball or roller bearings to an 

old cart with a squeaking axle and solid wheels.” 

In those homely but graphic words he pictured the very nucleus of the matter. 
Under the direction of the indefatigable Dr. G. V. Lachmann, his company’s 
research department has propounded the theory in detail, following years’-long 
investigations at Radlett, and on page 14 we describe the. gist of their enquiries 
into this fascinating and richly promising technique. We hope to pursue the sub- 
ject in early issues, for it is clear that the laminar art has advanced significantly in 
recent months, especially in respect of swept surfaces. Already Handley Page are 
able to claim their ability and readiness to build an airliner with sufficient 
to fly non-stop between Britain and Australia. This unorthodox strut-braced 
aspect-ratio, Lohales monoplane—one of three projects under consideration— 
would cruise at Mach 0.9. In strategic terms, it toad over-fly all present “problem 
areas”; and it would carry more than 13 tons for 15,650 miles in sfill air. 

Ranges of this order are, of course, well beyond the capacity of any transport— 
jet, turboprop, or piston-engined—in being or in prospect. So from.that con- 
sideration alone, we must hope that the tent authorities who attended last 
week’s laminar-flow symposium (and the Air ter was among them) will have 
emerged stimulated by these new and auspicious British developments. 


Moving Towards Missiles 
ested that Britain’s future reliance on guided missiles may be 
that during the 1960s we shall bitterly rue our lack of aeroplanes. 
Seadesis eoliiaee to eign inumtonea sian ie betes enema ieee 
aircraft up to date. But what shall we in Britain have to match Weapons System 
110A, the chemical-fuel long-range bomber capable of over Mach 3.5? Or 
WS-125A, the nuclear-fuel bomber which could fly 600 hours non-stop? Or 
WS-202A, the fantastic long-range intercepter family for six years hence? 

The fact is that we have announced our intention of up trying to make 
the very highest quality, 
and it is greatly heartening to know that quality is indeed characteristic of our 
first generation of anti-aircraft wea le Havilland Firestreak, Bristol Blood- 
hound and English Electric Thunderbird. 

What of offensive missiles? First to come into service with British forces— 
excluding the American Corporal—will — be Avro’s stand-off bomb. Here 
we have something which should multiply by an incalculable amount the ability of 
Bomber Command to hit defended targets. Of the ballistic weapon, it is only 
possible to comment that it would be incredible if we were able to produce a weapon 
to the time scales of Atlas, Titan, Thor, Jupiter or Polaris. Possibly it is our 
intention to evolve a missile with particular qualities suited to our own purposes, 
and meanwhile to rely entirely on whichever IRBM (intermediate-range ballistic 


missile) we get from the U.S.A. 

Apropos of which it is to be that the M.P. who expressed concern over the 
failure of an Atlas on June 11 now been reassured. Missile engineers are 
not dismayed to have an early firing end in a failure, for they can learn best from 
their mistakes. Moreover, Britain is not at present going to get Atlas, nor any 
other ICBM—so that we can merely play the part of interested spectators. 


nate eae 
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MORE BRITISH LIFT; Like Ryan's tail-sitti 

X-13, which has a Rolls-Royce Avon, Bell's 
new X-14 VTOL machine employs British lift- 
ing-jet engines. The two Armstrong Siddeley 
Vipers have special tail-pipes for deflecting 
the jet vertically downwards (news item, p.3). 


FROM ALL 
QUARTERS 


East-West Britannia 


NE of the longest east-to-west Trans- 
atlantic flights attempted—from 
Airport to Vancouver non-stop— 
was made last Saturday by G-AOVA, the 
first Britannia 310. The aircraft left - 
don Airport at 0807 hr B.S.T., and arrived 
Mey ver 14 hr 40 min later, nd spend 
100 st m at an a ground 
of almost 350 m.p.h. The Briannia, 
by Walter Gibb, Bristol’s chief test pilot, 
made this trans-Polar region flight as one 
of the route-proving series required for air- 
worthiness certification. (Its special category C. of A. was awarded 
earlier this year.) The aircraft i i 
uding 38 passengers. 
Among them were Mr. Peter , Bristol’s ing direc- 
tor, and representatives of A.R.B., B.O.A.C., C.P.A.L. 
On the day following the landing at Vancouver, and while being 
towed, the torque links on the port main bogie were broken when 
the tow bar was taken beyond normal towing angles. A new leg 


was flown out and the aircraft was expected to continue its 
programmed visit to Boston before returning to Filton. 


Avro Win Belgian Contract 


For many months the Belgian Government have been evaluat- 
ing numerous aircraft for selection asa standard all-weather 
fighter for the Belgian Air Force. Their choice is the 
Avro CF-100 and the order is worth $43m (£15.4m). Financing 
will be undertaken by the Mutual Defense Assistance 3 

Sir Ro : Chairman of Avro Aircraft, of Malton, 


has exported mili 
for the Hawker Si Group said that rter 
purchase sum would represent spares and support facilities. 


Comet 4Bs for B.E.A.? 


B.B.C. news bulletin on July 1 stated that B.E.A. apo 

to operate a fleet of six Comet 4Bs as from 1959. No con- 
firmation of this statement was forthcoming from B.E.A. or from 
de Havilland. : 

The possibility that the Corporation, notwithstanding its strong 
turboprop inclinations, will need a jet to maintain its competitive 
position has been evident for some time [see Flight for February 8 
and May 31). The specialized 600-m.p.h. short-haul jet (to which 
a new reference is made on page 30) could not be ready before 1963. 

Dastores Senses Se ee be i Se ee eee 
makes obvious sense particularly in view of the S.A.S. order for 
Caravelles reported in this issue, it is likely that B.E.A.’s jet 
procurement programme, interim and long-term, will be resolved 
within the next 30 days. 


Firestreaks in Australia 


cages deckged ty a0 tected Regen, Lat, wom 
weapon devel i > -» were 
contained in an announcement made last week by Mr. Howard 
Beale, the Australian Minister for Supply. 

During the past two years, said Mr. ¢, the Weapons Research 
Establishment at Woomera had conducted extensive trials of 


Peter iss is appointed chief 
G/C. Slade, who joined Fairey’s as chi 
be responsible to the chairman and 
Geoffrey 


parts exported 
aero-engines to £3,378,589; electrical 
£306,712; to £50,150; 
£208,997. S.B.A.C. 
for the first five months of 1957 amounted to £42.9m. 


Talos Develops 


FLIGHT 
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Designated the Talos SSM-N-6, the ramjet weapon is now 
following the rocket-propelled Terrier into service with the U.S. 
Navy. Powered by an integral 30in diameter motor—which, like 
the airframe, is manufactured by McDonnell Aircraft—Talos has 
annular kerosine tanks and space for a large warhead of either 
the H.E. or nuclear variety. Unlike Terrier, the beam-riding cruise 
guidance switches to semi-active homing for the phase. 
Eight flush strip metal aerials are disposed axially around the 
nose, and four probe aerials project ahead of the double-shock 
nose intake. 

During firings from White Sands, Inyokern and other test estab- 
lishments, Talos has demonstrated excellent reliability and accur- 
acy at ranges up to about 40 miles, and has proved so successful 
that introduction to the Fleet is being accelerated. The intermedi- 
ite sea-going trials are being eliminated and the first ship installa- 
tion will be operational: Talos will form the primary arma- 
ment of the light cruiser Galveston which is now being converted. 
Later, two other cruisers, Little Rock and Oklahoma City, will 
receive Talos armament, and the weapon will also be used on 
the nuclear-powered cruiser Long Beach. 

There are already several varieties of Talos and later versions 
will use high-energy fuel. It is possible that the U.S.A.F. and 
Army will combine to use Talos in various land-based functions, 
and the weapon can also be used against surface and ship targets. 
Prime contractor is Bendix, who deliver complete rounds 
the Naval Ordnance Plant at Mishawaka, Indiana; ground radar 
is the prime responsibility of R.C.A. 

[A photograph of a Tales missile before firing at White Sands 
is published on page 6.] 


Into the I.G.Y. 


AST soar f July 1, was the start of the International 

Geophysical Year, in which all major nations are co-operat- 

ing in an unprecedented manner in order to accelerate our 

= of knowledge of all things affecting the earth as 
a whole. 

On June 27 it was announced that a second Skylark (“CTV 
Gassiot vehicle”) upper-atmosphere sounding rocket had been 
launched at Woomera. Developed at the R.A.E. [and briefly 
described in Flight for September 14, 1956, page ], Skylark 
is powered by a Raven solid-propellant motor delivering 
11,500 Ib-thrust for 30 sec. 

The first Skylark was fired on February 13 with a relatively 
flat trajectory. The second, launched last week, was fired from 
its pivoted 80ft launcher at “an intermediate angle”; during its 
five-minute flight Skylark No. 2 rose to more than 50 miles, 
exceeded 2,500 m.p.h. and travelled some 120 miles horizontally. 
When fully developed the Skylarks are expected to carry 65lb of 
instrumentation to a height of 100 miles. Most of the firings 
will probably be in the Antarctic. 


Across the City in Eighty Minutes 


ON Wednesday last week the producers of Round The World 
In Eighty Days arranged an ascent of the balloon La 
Coquette from the Battersea Pleasure Gardens, London. The 
cast included Mrs. Constance Wolf, pilot, Mr. Anthony Fair- 
banks, crewman (both members of the American Balloon Club), 
and Mr. Francis Shields, crew chief, fresh from the recent balloon 
race in Holland; while crowd background was provided by the 
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pam ee Metropolitan Police, the London Fire Brigade, the 
L.C.C. and the WS Date A Se 8 SE eS es 
charge 










































with M.T.C.A., to make the ascent ible. In ov 
was Mr. Mike Todd, director of the > 
Final preparations were made to the accompaniments of 
draughts of hot coffee brought in an enormous Daimler and a 
Rover lied by 


. When all was ready, a radar reflector, su 
the Meteorological Office for the benefit of London » Was 
attached and the 19,000 cu ft balloon floated slowly upwards. Mr. 
Todd confirmed that they were not insured against striking 

i Palace and shouted to Mrs. Wolf to turn the balloon 
round so that the crowd could see the registration, N9074H, the 


official uirement for which greatly amused him, But La 
Coquette (living down to her name) sank rapidly into nearby 
tree-tops. S: ballast was urgently shed, apparently on to the 


heads of the crowd, and La Coquette got away leaving her radar 
reflector in a tree. 

Mr. Todd’s instructions were that Mrs. Wolf should “ad lib 
it” for two hours in the prevailing wind and then‘land, with due 
circums ion, somewhere in the Stapleford Tawney area; 
M.T. required that La Coquette should not ascend above 
2,000ft. So she drifted away over Pimlico and St. Paul’s (appar- 
ently obedient now) and was lost to view. The ad lib flight plan 
was faithfully followed and, in due course, La Coquette alighted 
safely in a clearing in Epping Forest. 


Bell X-14 Successful 

ON June 27 the Bell Aircraft Corporation announced the suc- 
cessful completion of initial flight testing of the X-14, a jet 

VTOL machine for the U.S. Air Force. Powered by two 

Arms’ Siddeley Viper turbojets with special tilting nozzles, e 

it has a tively conventional configuration, with a span of — 

a length of 25ft and a height of 8ft including the fin. Tak 

and landing are effected in the normal atti oP waph aig cages 

and low-speed control air nozzles are fitted at the wing tips 

tail, Most of the problems of controlling such aircraft were 

solved with the earlier Bell Model 62 1955 (described in 

Flight for February 11, 1955). 












WHIRLWIND HAS,7 is 
the designation of the 
Navy's new anti-sub- 
marine helicopter, first 
deliveries of which 
were reported last 
week. Above, the 
weapons boy is just 
visible. Left, Mr. E. C. 
Wheeldon, managing 
director of Westland 
Aircraft, Ltd., hands 
over log books to Lt. 
Cdr. Sproule, officer 
commanding No. 700 
Squadron Helicopter 
Flight. Right, installa- ‘ 
tion of the Alvis 
Leonides Major engine. 





























HE new R.A.E. installations and airfield at Thurleigh, near 
Bedford, were — opened on Juné 27 by Mr. Aubrey 


Jones, the Minister of Supply. ¢ ceremony took 
in the rigging room of the 8ft x 8ft su ic wind tunnel (which, 
together with the other wind- s, is described in an article 
on pages 18-20). Mr. Jones said that it might be suspected from 
the Defence White Paper that the £30m spent on building this 
great new establishment had been wasted. But he pointed out 
that new research facilities were still needed if Britain was to 
continue to strive for mastery in the aeronautical field, as she had 
to do. In addition, the aircraft industry to some extent led the 
remainder of the country’s industry with its special requirements. 
We could not halt progress at a given level, say at Mach 2, for pro- 
gress in the design of either manned or unmanned aircraft would 
then come to an end—and that was unthinkable. 

Manned aircraft would in any case be required for as long as 
could be foreseen, since missiles lacked those qualities of flexibility 
which were the peculiar advantage of manned aircraft. The latter 
would continue to be needed for reconnaissance, cransport, defence 
at the distant horizon and tactical bombing in limited war. Only 
for close defence and strategic bombing would missiles take their 
place. The Bedford facilities were at the disposal of the industry; 
and many important ities had been invited so that they 

ight see for themselves what was available. 

. Jones compli ted the 700 contractors who had helped to 
build the installations; and finally declared the establishment open 
by unveiling a commemorative plaque in the rigging room. A 
Pye television film of a typical run at Mach 1.6 in the adjacent 
tunnel was then shown on a ircuit system set up for the 
occasion. 

The opening ceremony was attended by almost all the leading 
personalities in the aviation industry, the Services and interested 
Government departments; also by some representatives of aN 
companies and agencies. The Chief Superintendent at R.A.E. 

ord is Mr. L. H. G. Sterne, who is also head of the Naval 
Air Department. Other divisional heads are Mr. J. S. Thom 
(Wind Tunnels) and Mr. Duddy (Aero Flight), bok of 
whom are responsible to Mr. L. F. Nicholson, head of the Aero- 
dynamics Department at R.A.E. Farnborough; and Mr. W. J. 
Charniey (Blind Landing Experimental Unit). The 
divisions are backed up by Service departments headed by Mr. 
R. R. Pattison (Su tendent of ee w/c. i. G. 
Larsen (O.C. Flying) and Mr. H. E. Stockwell (Chief Administra- 
tive Officer). Ministry of Works engineers responsible for the 
civil-engineering and mechanical /electrical engineering aspects of 
the establishment are Mr. C. J. Rigby and Mr. T. Barnes respec- 
tively. A total of approximately 1,450 people are employed at the 
establishment, of 1,200 are M.o.S. staff. 

Particularly noticeable in the wind-tunnel workshops were 
several models of a narrow delta wing featuring a sharp leading- 


— = a thick root section. 

: of these were being tested in the low-speed tunnel. The 
peculiarity of this wing arrangement is that, in any positive — 
of attack, a spiralling vortex builds up above each i 

and this poe better lift characteristics than the normal lifti 
airflow. Leading edge sweep on the models shown was of the 
order of 75 deg. Aspect ratio was about 1.3. Good behaviour had 
been found throughout the lift range (present tests are being taken 
up to flow speeds of 300 ft/sec), and subsonic flow characteristics 
were expected to be maintained at airspeeds above Mach 1. It 
was stated that the wing form was not connected with any 


a a. 
On Thurleigh airfield, some miles up a specially built approach 
road which would have done credit to *s best road builders, 


fitted with a hefty, striped was 
an exceedingly high-boosted run—on the raised steam catapault 
latform. s was the first public demonstration of the only 


-based steam catapult on this side of the Atlantic. A Sea 





os 


n the static park before the flying demon- 

stration, the Boulton Paul P.111A, the Fai 

Delta 2 with a special high-speed paint fini: 
the Rolls-Royce Flying Bedstead. 


Opening Day 
at Bedford 


Flying and Static Displays 


Hawk was also launched in this way and then landed into arrester 
wires rigged across a runway. ¢ aircraft was still airborne, 
though its hook was ing along the gr » when it caught 
the wire. It stopped tively smoothly in about 30 yd. 
Naval Air Department show was concluded with the attempted 
arresting of a Meteor 7 in a nylon-strop emergency barrier. But 
the Meteor got the better of it and tore the device to shreds with 
a satisfying rending noise. Entry speed appeared to have been 
about 40 to 50 kt, but a high power setting was retained until 
well after the Meteor met the barrier. The only damage to the 
aircraft appeared to be a dent in the lea of its fin. 
The second English Electric P.1A (WG763) took off, flew past 
several times ond then landed with the sid of » very lags sibben 
drag-chute which buzzed loudly as these devices often do nowa- 
days. Boulton Paul’s P.111A, the “yellow peril,” cavorted over- 
head. It has been based at ~ nalln Pae= hpanthnendy 
used to investigate the cross-coup inertia moments during 
fast manceuvres. A Fairey Delta 2, sister to the record-holder, 
made a goodly double sonic boom and displayed the new dark- 
blue high-s i eer which is now experimentally applied 


to the fuselage the hingeing nose. This machine is being 
used to investigate the temperature rise at sup speeds as 
well as for g investigation into the characteristics 
of a 60 deg-swept delta. A Varsity and a Canberra T.4 of the 
Blind Landing imental Unit respectively demonstrated a 


fly-past ing a height of 20ft with the radar altimeter (by 
Standard Telephones and Cables, Ltd.) and an automatic approach 
leader-cable, buried underground, for directional 

during the final a; ; f 

The Short S.B.5, painted dark blue and black, was in the static 
park, together with its original high tailplane tail unit. It carried 


using a magnetic 


equipment for airflow at low speeds by phing 
smoke over the wing foem a canisssy sttached bo ene of 8 
series of angle-plates mounted parallel to th edge and just 
aft of it. A metal tube-mounting was attached aft of the port 
aileron to a -sensing rake. Ballast tanks were also 


pressure 
shown ready for attaching to the wing for investigation of rolling 
i oK. inertial values. Another feature was the 


This prevents we ey at low speeds and improves direc- 
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D.H. Sea Vixen XF 828, 
shown fitted with a 
ing probe, ler-wing 
or Pe, = 

under t just 
aft of the radome. The 
wings of this particular 
aircraft do not fold. 


“FLIGHT” 
PHOTOGRAPHS 


ey ¥® 


wide, 6in. deep and is located at 70 per cent of each semi-span. 

Another high-speed investigation was shown by a Hunter which 
has been area-ruled by —— of a large lateral bulge on each 
side of the fuselage, just aft of the wing. Significant reductions in 
drag were obtained with no change in handling characteristics; 
but since these were recorded at s s above the thrust-limit 
level, no increase in maximum level speed was achieved. This 
same machine had been used to photograph shock-wave patterns 
indicated by light refraction in natural sunlight over the wing. 
Highly viscous oil had also been spread over the wing to photo- 
graph airflow-stagnation points, but this method had not proved 
as successful as in similar ican work. : 

Low-speed research was represented by the jet-deflection, Nene- 
powered Meteor, whose stalling speed had been reduced by 20 kt at 
approach power setting with 60 deg deflection. A blown-flap Sea 
Venom was also there, showing extensive tufting and the exceed- 
ingly fine slot in the leading-edge camber of the flap through 
which compressor-bled air is blown at supersonic speed. Stalling 
speed at approach r.p.m. had been reduced from 88 kt to 75 kt. 
The tip-tanks had been filled with varying amounts of liquid 
ballast to test the rolling power of the ailerons. 

_ An intriguing machine was a Venom N.F.3 used as a pacing 
aircraft. It carried accurately calibrated height- and speed- 
measuring instruments and three alternative pitot heads. It also 
had a “bird,” stowed under the fuselage, which could be lowered 
some 70ft into undisturbed air from an electric winch in the 
cannon bay. This Venom is intended to calibrate the pressure 
instruments of other aircraft. 

A Meteor T.7 with a large striped nose-boom, exhibited in the 
static park, is used for experimenting with a rapid method of 
evaluating the stability characteristics of an aircraft. i 
new method, accurate measurements can be made in ten minutes 
which would require ten hours’ flying with traditional techniques. 
Another Meteor, an F.8, was being flown with an electronic device 
which controlled the elevator trim tab in much the same way as 


The area-rule bulges 
of the experimental 
pone = ings = wos = 
uw photograph- 
ing shock-wave -¢ 
terns by sunlight. 


The Sea Hawk just 
leaving the steam cata- 
pult mounted on the 
five - foot - high plat- 
form which simulotes 
a carrier deck. A speed 
of 150 kt is reached in 
some 200ft. 


-as was the Standard Tele 


wk 


an auto-pilot, but in the opposite (de-stabilizirig) sense. The 

was to determine minimum safe and acceptable longi- 
tudinal stability characteristics. This is because some aircraft 
which are suitably stable at one part of the speed range become 
much less stable in others. A sure knowledge of the minimum 
acceptable stability allows the provision of the best compromise in 
flight characteristics to cover the whole speed range. e Rolls- 
Royce Flying Bedstead was on the airfield, but the wind was too 
strong for a demonstration flight to be made. 

An extensive exhibition was laid out in one of the three large 
hangars at the Aero Flight site. —Two Hunters were shown fitted 
respectively for determination of moments of inertia in a static 
rig and for measurement of tailplane loads and airflow distribution 
in flight tests. The Murphy Rebecca Mk 8 and Babs Mk 4 were on 
view. They are respectively the airborne and as elements of 
the new combined distance-measuring and mye Page ee 
equipment which can handle 50 aircraft at a time and is claimed 
to be the first pilot-interpreted precision-approach aid fitted in 
single-seat aircraft. Rebecca Mk 8 has a range of 20 miles at 2,000ft 
and is — in oe Hunter 6. ~ ined S.E.P.2 autopilot = 
the associated Flight System integrated instruments were dis > 
* es and Cables radio aioe 
The last-named uses F.M./C.W. radar and has indicating ranges 
from 0-500ft and 0-5,000ft. A special delay line attached to the 
aerial system allows accurate functional checking of the equipment 
against the sample altitude reading produced by passing the normal 
sensing signal the delay line. 

The Naval Air Department was strongly represented in the 
static display with carrier models and a scale-model arresting- 
gear installation. The TRODI (Touch-down Rate of Descent 
Indicator) for instantaneously measuring rates of descent during 
carrier landings was described; and the companion device for 
measuring touch-down forward speeds was demonstrated. 
consists of two light-sensitive elements which, “looking” across 
the landing area, instantaneously measure the time between the 
cutting of the first and second lines of sight by the shadow of 
the aircraft. 

Another device was a cross-pointer instrument for helicopter 
blind-fiying which gives the pilot visual instructions for stabilizing 
his machine. The cross-pointer needles are regulated by 
integrated displacement and rate-of-movement indications derived 
from attitude and rate Eytos. The pilot therefore acts much like 
the servos of an autopilot, by being instructed to damp out dis- 
turbances almost as soon as they begin. He simply has to keep 
the needles crossed centrally to maintain a stable attitude. This 
system is much easier to use than a plain artificial horizon. 

Other Naval items on display were concerned with the assess- 
ment of fields of view from projected aircraft cockpits at various 
ranges from model carriers. The mechanics of the slotted tube 
mechanism of the steafn catapult were also shown in full-scale 
cut-away models. 

AR tee ottite theeet- tet Oe ten dae ee SS 
Pre omem y ubilee exhibition two years ago—the present general 
direction RAE work. slackening in 


There appears to be no : 
research in the fields of manned aircraft and their equipment. 
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S.B.A.C. Elections 

THE Council of the S.B.A.C. has a + oor 
Mr. C. F. Uwins to continue as 

of the Society for 1957-58, with Mr. A. F 
Burke again as vice-president. Mr. ) Se P 
Parkes, who was president in 1954-56, — 
tinues as 4 yy SF and 
Frederick Handley has = 
elected honorary treasurer. 


Russia’s Diskoplan 
SHAPED like a discus, and —- aS the 


at Tushino “with great success.” 

is given as 34 metres, the wing area as 
s 8q metres, and prot x rey to be “suf- 

jent to carry a . 

The pilot’s cockpit is beneath the “discus,” 
with the rudder and elevators above and 
astern. “Neck-breaking acrobatics” are 
said to have been performed with the 
greatest of case, and the purpose of the 
glider is said to be the study of the stability 
of similarly shaped aircraft. 


S.A.C. Command 


AT Offutt A.F.B., Nebraska, on June 25, 
Lt-Gen. Thomas Power took over com- 
mand of the U.S. Strategic Air Command 
from Gen. Curtis LeMay, who has been 
a to Vice-Chief of Staff of the 


Secret Salvage 

LAST week an “object,” unofficially 
claimed to have been a pilotless aircraft, 
came down in the sea off Lizard, - 
wall. The device was stated to have been 
launched from a “closely guarded research 
airfield,” which local reports announced 
as Predannack, adding ante teams of scien- 
tists and engineers made strenuous attempts 
to recover the device without attracting 
too much attention. Eventually the object 
was recovered by the Roya] Navy. At least 


Sh Ra 
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PEMBROKE Mk 54 is the designation of this handsome Hunting Percival production for the 
West German Air Force. First of a substantial number (reported 


in Bonn to be 33) it was 


delivered on June 22 by Hauptmann J. Thurnhuber. The remainder of the contract are well 
adva aced at Luton. 


one newspaper ascribed the manufacture to 
Vickers. 


Tracking the Missiles 
a eee he. Air Research 
Command announced 


pate that six telemetry ships—to track 
American pen a missiles—will soon 
be at work in -Atlantic. They will 
track the missiles across 3,000 miles of the 
5,000-mile test ¢, which extends in an 
arc from Cape veral, Florida, to 
Ascension I 


Skeeter Contract Signed 
A CONTRACT for ten Saunders-Roe 


in Coblenz by the Federal 
Minister Defence and a es 
of Saunders-Roe, Ltd. [The Skeeter’s fly- 
ing qualities are described in an “In the 
Air” article on pages 15-17 of this issue.] 


U.S.A.F, in Spain 
HEADQUARTERS of the U.S. Strategic 
Air Command’s 16th Air Force—the first 
to be based in Europe—were set up in 
Madrid on Monday with Maj-Gen. H. K. 
Mooney as commanding general. This fol- 
lows a ten-year agreement, signed in 1953, 
entitling the United States to build and 
operate air and naval bases in Spain. 


Messerschmitt Revival 

AN official of the Messerschmitt company 
said in Augsburg last week that it is to 
re-start aircraft producti next Nov- 
ember. Initally it will build 210 Fouga 
Magister jet trainers for the West German 


NAVAL ARMAMENT: A shipboard- vee Talos surface-to-air missile before firing at White 


Sands Proving Ground, New Mexico. N 


features are the probe aerials around the nose, the 


movable wing cruciform, the fixed rectangular fins and the large solid-propellant boost motor. 


Defence Ministry, employing from 800 
to 1,200 peo for from three to four 
years. At the firm will merely 
assemble parts supplied from France, but 
See ee Toes oe See wee 
selves. 


Woomera Expands 

LAST vomep Lop 28, it was announced 
in Canberra the the Long Ra Range bag 
Establishment range 
Woomera has _— Beer extended. 
The extension is not in the principal line 

of fire across the Indian Ocean but appar- 
ently laterally, to embrace “thousands of 
square miles” of South Australia to which 
access is now ibited. It was unoffi- 
cially averred that the extension presaged 
testing of a British IRBM. 


Award for Col. Balchen 


IN Washington last week Col. Bernt 
Balchen, who in 1929—as Adml. Byrd’s 
chief pilot—became the first man to fly 
me ¢ South ny _—" poe pp 

“Outstanding Ai via war e 
US. National Pilots Association. During 
the last war Col. Balchen, by birth Nor- 
wegian but now a U.S. citizen, served with 
both the R.A.F. and the U.S.A-F. 


Sanity Clause 
AMERICAN airline company “A” asked 
U.S. Government department “B” to make 
a final decision on a request which had been 
tentatively refused. “B” then accused “A” 
of “in substance seeking reconsideration of 
the adverse tentative vote to defer deci- 
sion. ” “A’s” request was in fact defined as 
“an anticipatory as 3 oa 
which is not properly filea 


TANK TUG: Tilted at 45 deg, a Vertol H-21 
helicopter tows an M-48 tank during a recent 
demonstration at Fort Rucker, Alabama. 








now established in service and deliveries to customers 

abroad are continuing. The two companies are neverthe- 
less proceeding with development in order to adapt the aircraft 
for an ever-increasing range of agricultural and general duties, and 
pictures on this page show successful operations and tests recently 
carried out. 

At Stapleford Tawney, the Percival airfield, bales of hay were 
dropped from the freight door of the E.P.9. For this purpose the 
aircraft was flown with the rear door removed; and Capt. 
Percival, designer and test pilot, reports that the handling 
characteristics are in no way impaired by this. The ability to air- 
drop supplies and material in this way is of course an important 
asset for the E.P.9. If required, materials can also be carried 
under the wings in special containers and dropped under the 
direct control of the pilot. 

Another E.P.9 development is the rearranged spraying gear, 
also illustrated here. Spray-bar and tank layout remain as before, 
but the wind-driven pump has been moved somewhat further 
back under the fuselage with a resultant improvement in appear- 
ance and reduction in aerodynamic drag. The performance of 
the pump has not been affected. 

Auster’s chief designer and director, Mr. R. E. Bird, is now 
in New Zealand visiting all ricola operators there and has 
received excellent reports of iormance. In the picture at the 
top of this page an Agricola belonging to Airlift (N.Z.), Ltd., is 
shown dropping basic slag in the Ohariu area. On this particular 
day the machine was being flown from a 60ft-wide strip in a 30 kt 
cross-wind, lifting 15 cwt of basic slag at each take-off. Mr. 
H L. McGregor, Airlift director, is reported to have said that the 
Agricola “can outfly anything”. 


Bow the Auster Agricola and the ar Percival E.P.9 are 
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Agricultural 
Implements 


Agricola and E.P.9 
Developments 


During tests at their factory airfield at Rearsby, Leics, Austers 
have found that basic slag is one of the worst materials to drop. 
They report that “it has a natural tendency to pack down hard in 
the hopper as it appears to have a slightly sticky consistency. The 
material itself is very fine, rather like sand mixed with soot.” 
The design of the Agricola hopper combines with the slipstream 
to spread basic slag in an even flow. Reports from New. d 
state that this material even clogs the lorry loaders which have 
been in use for years there. . 

Auster have also carried out intensive tests to ascertain the 
flow characteristics from the hopper of a variety of materials, 
including superphosphate in dust and pellet form, basic slag, 
gypsum, wheat—and gravel, though this was used only to simu- 
late full loads for prospective customers making trial flights. 
Tests have also been made with filler dust, used as a diluent 
to obtain very low rates of chemical deposit per acre without 
reducing the actual mass flow from the hopper to impracticably 
low levels. An interested Dutch company required trials in 
dropping bull-rush seeds and presented Austers with a special 
headache. The seeds in bulk resemble the filling of a pillow 
and consist of a rather stalky material with seeds attached. This 
capability was sought because, after a tract of land has been 
reclaimed from the sea, bull-rushes are first sown to dry out the 
land before it is cultivated. 


On the left, an 
E.P.9 showing the 
rearranged spray- 
ing gear; on the 
right, hay-drop- 
ping at Stapleford 
Tawney; and 
above, an Agri- 
cola disbursing 
basic slag in the 
Ohariu area of 
New Zealand. 





HEN a number of 


turbine and jet aircraft are 


propeller- 
examined—and there is ee information 
available to permit this—it is f 
all lie very close together. The very fact he od the py ane of their 


comparative economics is so con 


in itself 2 proof that the margin between the two 
This situation naturally raises the question : 


that their economics 


the present time is 
is small. 
“Is this a fortuitous 


state of affairs —— from particular circumstances, or is it funda- 


mental?” We were theref 


ed to break down and dissect 


pt 
the relevant ingredients of ot Ge een operating cost of both types of 


aircraft. 


Many comparisons have been published which are based on 


completely imaginary aircraft designed es 


y for the 


meres Se pe pad et aes be mone of te 


trends of cocoa 

are questionable » partinnted 
result in an aircraft which is very much 
more efficient than present-day . In 
order to overcome these dra S, we 
have based our comparison on aircraft of 
the standard of those which are now being 
offered to enter service in the period 1959- 
1962, and from these we have defined 
typical hypothetical aircraft for which we 
can fairly claim a factual basis. 

The operation is considered over stage 
lengths of 250, 500 and 2,500 statute miles. 
None of the large aircraft at present a 
offered has been designed specifically an 
solely for operation over stage lengths of 
around 500 miles; therefore, the typical 
hy etical aircraft which are con- 

red here oe penis on stage lengths 
of 250 and 500 miles are actually capable of 
flying distances of up to about miles 
with capacity payload, and their operating 
costs on the shorter stages are not quite as 


eeaee wate 
when they 


TABLE 1 





Aircraft 


Jet 
Medium 








Airframe weight (Ib) 
Gross wing area (sq ft) 


Take-off power (e.h.p.) 
Cruising speed (m.p.h.) 


Toho-ofl exacie thrust (ib) ... 





Airframe cost (£) 
Engine cost (£) - 
Propeller cost (£) ... 


Total first cost (£) ... 


952,000 
198,000 





1,150,000 





Stage length (miles) 
Take-off weight (ib) 
Block speed (m.p.h.) 
Block time (hours) ... 
Take-off aerod: 


Landing 
Fuel qqneumed (Ib) 





250 500 250 
150,000 | 156,000 d 133,000 
én 425 500 268 
1.18 . 0.93 

«00 5,200 800 4,150 
5,750 5,750 . 5,200 
11,300 | 17,300 6,100 


























Take-off aerodrome lengths are in sea level |.S.A. +15 deg C. conditions; the landing aerodrome lengths are 


the 2,500-mile 
eicen neat ieee tt tiniiatin dn abiaithe 


long-range aircraft will generally be 
“ie the above reasons the same typical 
sidered on all three stage lengths, 


ies of the aircraft. These may be 
Fey gone 


thrust. or ower 


while, in the case of the jet, the 
only difference is a small increase in thrust (for given payload 
over the longest stage in order to maintain a reasonable 
performance. 
Derivation of Typical Aircraft. It can be shown that the direct 
operating cost is dependent upon a number of factors defining t the 


a pe technical quality of the 
a loading at take-off; and nF weahes of 


and per 


payload per 
sitet ps pe fa airframe cost per pound of weight; jet engine 


RVNV VOY 


in sea level |.S.A. conditions to the U.S. 60 per cent rule. 


stage-lengths. Pape a average phe, pr bed op specific first costs have 
been selected, eo of weight being the same for 
Serres 100 ay om. SS Sees ey oa — 
carries passengers wi an average proportion of freight. s 
gives a capacity payload of 29,000 lb, made up as follows :— 
ee Gama 
reight i? 





250 MILES  SOOMILES ... 2500MILES 
Block time 





iiegeer: 


Hi 


rpryislbige 


siof Jet and Propeller- 


DURING the past few months our columns have dealt at age 
contributions to the ye a ey gy yy 
foreshadowed in a —~-t  F. is the ye pny Se cg - 


On the 2,500 mile stage it is assumed that the jet would be 
cruised at a more economical speed—about 550 m.p.h. In the case 
of the propeller-turbine there is no appreciable change in operating 
cost with speed, and it therefore seems likely that it would always 
employ the fastest cruise procedure unless range is limiting. 

Direct Operating Cost Comparison. Using operational factors 
appropriate to a slightly modified S.B.A.C. "tavteed * the relative 
direct operating costs per ton-mile of the above jet ‘and propeller 
turbine aircraft are found to be as follows : — 

250 miles stage, the jet is 6.9 per cent above the propeller-turbine; 
500 miles stage, the jet is 1.6 per cent below the propeller-turbine; 
2,500 miles stage, the jet is 12.0 per cent below the propeller-turbine. 

There is considerable scatter of the basic g quantities 
among the various aircraft on which che cope Goon eat tened. In 
particular, the specific fuel consumption of propeller-turbine 
engines varies widely; this will have an effect on the block fuel 
consumption and take-off weight of these aircraft, but the operating 
cost is not greatly affected, because the fuel cost is a comparatively 
small part of the total. 

Figures relating to individual aircraft will be found to be better 
or worse than those of the typical hypothetical aircraft—our pur- 
pose being to show the general comparison between the two types 
of propulsion. 

t is therefore believed that the comparison presented here (based 
on typical values) is perfectly objective and equally fair to both 
types, and that the operating-cost differences stated above are 
correct to within about plus or minus 5 per cent. 

The very broadly equal direct opera “y costs are arrived at in 
spite of some substantial differences in the various items which 
make up the total cost, and these can be grouped together as 
follows : — 

Fuel cost: At the high-speed cruising condition assumed, the jet fuel 
cost per unit of work done is nearly double that of the propeller-turbine 
at short ranges; on the longest stage, where the jet is cruised at a more 
economical speed, the difference is reduced to about 20 per cent. 

cost: The relative simplicity of the jet engine and the absence 

of a propeller result in its having a powerplant first cost and maintenance 

cost per unit of payload capacity w is only about 80 per cent of that 

of the po lees ope y 

Airframe weight and cost: It a) that the airframe weight for a 

thes ect ‘of th is rather higher for the j ong than for the propeller-turbine, 

ect of the greater strength and stiffness required by the higher 

speed of the jet outweighing the lo er undercarriage and 

larger tail areas necessitated by the latter’s p: ers and their destabi- 

lizing effects. There seems no r an, ore equal production quantities 

in similar circumstances, why the rame costs per pound of weight 
should differ significantly. 

Speed: The obsolescence, insurance, maintenance and crew costs 
accrue on an hourly basis; and hence the higher speed, and consequently 
greater work capacity or Productivity of the jet, give it an advantage 

*The modifications consist of an increase in the depreciation rate from 80 per 


cant of ths tees coms & eas cent in seven 
utili from 3 ey hr; the modi ) apy 
of operation under 
been assumed is: 230 statute miles diversion; 
000ft; final reserve (1,000 ib for the Comet 4B). 








The “chimneys” on the left show 


teristics of jets and 
turbine transports as 


Turbine Operations 


and D. R. Newman, Chief Technician, Aerodynamics Department 


over the pro -turbine in the 
conversion from cost per hour 
to cost per 

We have long been con- 
scious of this latter quality of 
the jet. In an early Comet 
report written in 1945 the 
advantage of the jet relative 
to the piston engine was 
summed up in the following 
words :— 


Hp the = Phy bee 
w t per ton-mile of pay’ 
is much higher in the jet than 
on a bey this is largely off- 
the fact that the engines 
er in relation 


~~ 
of all this being 
general characteristics of the ‘aeroplane are fairly con- 
ventional, the speed is is disproportionately high.” 
This remains broadly true of the present situation relative to 
the propeller-turbine. 
Table 2 eens the make-up of the percentage differences 
the direct operating costs per ton mile of the jet and 
propeller-turbine. It shows that the more rapid increase in the 
cost of the jet as range decreases is due to fuel cost and to the 
fact that the difference in block speeds between jet and 
turbine decreases (the terminal time being a greater proportion of 
the block time). 


TABLE 2 


Excess of jet cost over propeller-turbine cost, as percentage of propeiler- 
turbine cost. 





Stage length (miles) ... 





Due to fuel consumption 

Due to power unit cost aoe on 
Due to airframe weight and cost ... 
Due to block s; 

Due to higher take-off weight 





Net total 




















The differences for the 2,500 mile stage are not comparable 
with those for the other stages, as the cruising speed of the jet 
has been reduced to 550 m.p.h. The pb meray effect of fuel con- 
sumption now becomes comparatively et and the 
difference in block speed gives the jet a i ble advantage 
in cost. 

It is illuminating to note the effect on this com of the 
= movements which have taken place in the last 10 to 12 years. 

is found that airframe and engine costs have risen much more 

ly than fuel costs. As the operating cost of the jet is more 
sensitive to fuel cost than that of ay pee amy “tony meen and less 
sensitive to first cost, the movement of prices lias been in favour 
of the jet. This partly explains why the jet is new more com- 
titive, particularly on short stages, than it was just after the 
war. It follows that the jet stands to improve its relative posi- 
tion if past trends continue in the future. 

There is also the question of the operating cost method 
employed (the constants in any method are necessarily somewhat 
arbitrary), and to check this point the calculation for a 500 miles 
stage length has been repeated using the unmodified S.B.A.C. 
method, the A.T.A. method, and alse the methods evolved by 
B.E.A. and B.O.A.C. to suit their own conditions. 


The relative cost of jet and propeller-turbine aircraft as dis- 
played by these various methods is as follows : — 


Jet D.O.C. as 
of propeller-turbine D.O.C. 


98.4 
100.3 
88.3 


Methed 
Modified S.B.A.C. nie 
Unmodified S.B.A.C. 
AT Ae. ‘vs be 
BEA. ... 95.7 
B.O.A.C. 94.8 

It is interesting to see that the relative situation is very 
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similar in all cases, except that based on the 
A.T.A. method where the low USS. 
domestic fuel price favours the jet more 
than the propeller-turbine. 

Tables 3, 4 and 5 present the comparison 
of the direct operating costs of the two air- 
craft in various ways, as follows : — 

Table 3: costs in £ per hr tabulated under 
the headings conventionally used for such esti- 
mates; Table 4: costs in per ton mile 
tabulated under the same (A com- 
Spoken ol Tehies' D uoh 4 came tae cht 
of block speed on cost.) Table 5: cost in 


pence per ton mile rearranged to 
much of the cost is due to each of the con- 
trolling factors. 


Aerodrome Performance and Cruise 


Technique. It will be seen from Table 1 
that the aerodrome $ required by the 
jet for take-off and oo — than 


those of the ay op In general 
it is true to say that tn lengths of this 
order are now or will — be available 


where required. The jet able to take 
advantage of these inioihe and would, in 
fact, suffer an economic ty if it had to 
be designed to lower -off and landing 


distances. A jet designed specifically for 
short stages would have a better aerodrome 
performance at the same operating cost 
as the typical jet described in this paper. 
Alternatively it could show an improve- 
ment in operating cost for the same aero- 
drome performance as this typical jet. 
The relative position of the jet in respect 
of aerodrome ag ncn fo can if necessary 
be considerably improved making use 
of the long-range cruis: seduigne on the 
2,500 miles stage. tions on this 
basis show that the jet’s take-off acro- 
drome length is then reduced to 7,450ft, 
with a slight reduction in cost, while still 
retaining 100 m.p.h. advantage in block 
speed and 80 minutes’ saving in block time. 
Effect of Air Traffic Control Delays, 
etc. Protagonists of the propeller-turbine 
can no doubt show that the percentage 
increase in ques costs of the jet are 
greater than those of the propeller-turbine 
when both suffer an time delay. This 
is of course true; it is tal that the 
faster vehicle stands to lose a bigger frac- 
tion of its block speed in such circumstances. 
However, in assessing the relative direct 
operating costs, it is the a cost of a 
large number of operations which is signi- 
ficant, rather than the cost of the occasional 
extreme delay. The costs which have been 
given are worked out on the basis of a 15- 
minute allowance for terminal time 
(including take-off and acceleration to 
climbing speed). If another ten minutes’ 
stand-off were allowed on a 500 miles 
stage, the direct cost would be increased 
by about 12 per cent for the jet and 9 per 
cent for the propeller-turbine; that is, the 
comparison alters by only 3 per cent 
against the jet. 
Profitability. A further =: net dis- 
yed by the above com is the 
tter utilization of capi saeueen by 


the jet. Since the work capacity of the jet 
is higher than that of the -turbine 
due to its hi block the number 


of jet aircraft required to meet a 
traffic flow is cs tha the numberof pro 
peller-turbine aircraft paglead 
and the 4--— 


capacity, eal’ 


“Considerations such as those oa ye in this 
paper,” sey the outhors, “fortify de Havilland 
in their belief in the cirliner which they 
pioneered in 1945.” “Flight” photograph 






























































TABLE 3 
Cost in € per flying hour. 
Stage Length 250 st. miles 500 st. miles 2,500 st. miles 
. Pr: 
Aircraft Jet turbine Jet curbiac Jet turbine 
Cruise Procedure Fast Fase Medium Fast 
Depreciation : 
Airframe and spares 54.1 49.7 $4.1 49.7 54.1 49.7 
Engines and spares 17.8 19.5 178 19.5 18.7 19.5 
Propellers and spares — 22 — 22 =_ 
71.9 71.4 71.9 71.4 72.8 71.4 
Insurance on 18.4 18.2 18.4 18.2 18.6 18.2 
Maintenance and overhauls: 
Airframe -- | 378 34.7 37.8 34.7 37.8 34.7 
Engines cnla 44.0 48.3 44.0 48.3 6. 48.3 
Propellers a= 8.6 a 8.4 — 8.6 
81.8 91.6 81.8 91.6 84.0 1.6 
Fuel 181.9 76.9 172.0 73.5 122.5 76.7 
Crew ... 7.5 7.5 75 7.5 7.5 7.5 
Landing fee 25.6 18.0 16.6 10.7 5.5 3.2 
Total (£/hr) 387.1 283.6 .2 272.9 310.2 6 
TABLE 4 
Cost in pence per ton-mile. 
Stage length 250 st. miles $500 st. miles 2,500 st. miles 
. Propelier- 
Aircraft Jet turbine Jet equrblas Jet turbine 
Cruise procedure Fast Fast Medium Fast 
Depreciation : 
Airtrame and spares 2.93 3.44 2.3% 2.97 2.01 2.42 
Engines and spares 0.97 1.34 0.78 1.16 0.70 0.95 
Propellers and spares _ 0.16 — 0.13 — 0.10 
3.90 4.94 3.14 4.26 2.71 3.47 
Insurance pas 0.99 1.26 0.80 1.09 0.69 0.89 
Maintenance and overhauls: 
Airframe » | 2.04 2.40 1.65 2.08 1.40 1.69 
Engines 2.39 3.34 1." 2.89 1.72 2.35 
Propellers _ 0.60 _ 0.52 — 0.42 
4.43 6.34 3.56 5.49 3.12 4.46 
Fuel 9.85 5.31 7.51 4.40 4.54 3.74 
Crew .. 0.42 0.52 0.33 0.45 0.27 0.36 
Landing fee 1.38 1.24 0.72 0.64 0.18 0.16 
Total (pence, ton-mile) 20.97 19.61 16.06 16.33 11.51 13.08 
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required is therefore smaller. Hence the 
jet fleet shows more favourable figures for 
of annual turnover and 











the operating cost methods considered here 
do not include “Interest in capital invest- 
ment” as a component of the direct operat- 
ing cost). The comparative figures for 

the hypothetical aircraft considered herein 
are od in Table 6. (The revenue rates 
have been chosen arbitrarily but have been 
reduced, as stage length increases, in the 
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Dependent on 


Jet 


turbine 


Difference 
P/T to jet 








ese 2 miles 

















9.85 5.31 +231 
Engine and ‘propeller cost 3.53 5.72 —11.2 —6.2 per cent due to lower power unit 
a payload,—5.0 per cent due to 
Airframe weight and cost 5.79 6.82 —5.2 29 ‘per cent due to higher airframe 
panes oS payload, —8.1 per cent due 
Crew aie 0.42 0.52 —0.5 Due to higher speed. 
Landing fee 1.38 1.24 +0.7 Reflecting higher fuel consumption and 
hence higher T.0.W. of jet. 
Total . 20.97 19.61 +6.9 
ar st. miles 
uel ° 7.51 4.40 +19.1 
Ensine and ‘propeller cost 2.84 4.95 —13.0 —6.6 per cent due to lower power unit 
a ae payload, —6.4 per cent due to 
Airframe weight and cost 4 66 5.89 —7.5 ner) ‘per cent due to She oone 
™ weight/unit payload, per cent 
0. ae higher speed 
Crew oon 0.33 0.45 —0.7 
Landing fee 0.72 0.64 +05 Reflecting mrt fuel ene and 


hence higher T. 








Total . 








a : miles 
ne and ‘propeller cost. 


Airframe weight and cost 


Crew mee 
Landing fee 


4.54 
2.54 


3.74 +61 
4.04 —11.5 
4.78 —6.1 

36 —0.7 
0.16 +0.2 





—5.4 per cent due to lower 


+35 ‘per cent due to 


Due to higher speed. 


hence higher T.O.W. of jet. 






unit 


power 
cost/unit payload, —6.1 per cent due to 
weight/unit payload, 98 per cent poo 


Reflecting higher fuel consumption and 








Total ... 






































Stage length 250 st. miles 500 st. miles 2,500 st. miles 
Aircrate TS oS Es aS a 
Cruise procedure Fast Fast Medium Fast 
Capital invested per aircraft 
(first cost plus spares) in ¢ ... 1,394,000 | 1,384,000 | 1,394,000 | 1,384,000 | 1,411,000 | 1,384,000 


Work capacity at 65 per cent 
load factor (ton miles! 
annum) eee que ast 


Total operating cost assuming 
indirect cost at 21d./ton mile 
(£/annum) eo * 


7,200,000 


5,640,000 


8,910,000 


6,520,000 | 10,510,000 


2,190,000 










7,990,000 













Revenue (pence/ton mile) ... 


Revenue at 65 per cent load 
factor ({/annum) ... 


Profit (£/annum) 

















Turnover/annum (per cent) 


Capital investment 


Profi/annum (per cent) 





11.8 


12.4 








14.8 15.4 
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The A.R.B.’s Year 


Points from the 20th Annual Report 


T the annual luncheon of the Air Registration Board in 
London yesterday, Lord Brabazon, chairman of the Board, 
resi. on we on ceges fe 

ended March 31, 1957). We extract below some 

Certificates of Airworthiness. There had been no certifica- 
tion of major types during the year, though the certification stage 
tend bean ponchad by Gas Wein Bienen the Auster B.8, —— 
E.P.9. With regard to the certification of foreign aircraft, th 
DC-7C had been required to comply with a “limited number” of 
British requirements additional to the U.S. requirements. 

Ex-Military Aircraft. Lord Brabazon referred to statements 
a en ee a oe 

of difficulties 


Board’s 
ex-military craft 
standards. “The Board 


nahn Ly ay mfeg yy 
cla ine tices of camel 


U.S.-U.K. Agreement. In 1952, the CAA. had 
notified the A.R.B. that pending development of U.S. 
ments for turbi transports, validation by the ‘ 
+b a ae ey would be dealt with 

’ is was a to 
The CAA. had now extablehed 
Sree OS Chal Ais Baguicinns This tomedan’ beds ta the 
ance with U.S. Civil Air Regulations. This procedure had 
case of the Britannia, led to the imposition of additional “Special 
Conditions.” Unfortunately, discussions with the C.A.A. had 
Ie ge pees, oye ee RL. The 


CAA. had s 

of the current Civil Air Regulations 

camuiens ieeasioheats Gaia be saat She Beard hopes” 
said Lord Brabazon, “that this com ae Sees teens 
— ance of each isoving enty, eg nay — are rela- 
tively unimportant, leaving a ew Special Cond tions covering 
the more significant conditions.” ty was being given to this 
work, and he as eae tees bb onl be 0 a major step towards 
obtaining ‘ ‘a more sa arrangement between the two 
countries than that which exists at present.” 

Flight Testing. Unlike performance, handling matters affect- 
ing requirements could og So-cedens to numbers, a they 
remained matters of opinion ened on experience. New develop- 
ments in speed, altitude and equipment suggested a 
greater A.R.B. DL. . 8, 54h Hh 
ievel of interpretation of the requirements. Great responsibility 
in the A.R.B.’s flight test work devolved u the Board’s test 
pilots. Flying times had more than during the past few 
years. “It is sing to record,” he said, yah Se the Board’s staff 
concerned with flight testing has, in perience, won the 
confidence of ae and has y ; proved itself to be 
fit and able to control civil certification and testing.” British 

Se may reluctant to accept criticism 
and direction from any au — until they were satisfied that 
the authority was qualified and experienced. Lord Brabazon 
referred to the value, both to the constructor and the Board, of 
early participation in flight trials, and noted that, due to differing 
techniques or interpretation of the requirements, the Board’s pilots 
were sometimes among the first to discover undesirable handling 


qualities. 
pg = Development. The imminent use and potential 
—— British turbine engines in the U.S.A. had aK we woe 
at deal of Conanten wae te SAA. The intention of both 
A. -B. and C.A.A. was similar, but requirements were often “at 
slight variance” all ‘differences which could affect the 
sale of British engines = discussed, “it a judicious to 
work towards total elimination of such written differences as may 


exist” 
Agorovel of Organizations. The Board’s work in this field 
continued to grow, and for several years the total number of 
“approved organizations”, now 2,500, increased by an average 
of approximately 200 each year. 
Publications. Section C of British Civil Airworthiness 
Requirements (Design Requirements for Engines) “is now as u 
—— as any engine airworthiness requirement in the 
and is more comprehensive than any other”. Section D (Design 
Requirements fer Aeroplanes) was the most widely used in 
recommending C. of A. and thus its shortcomings were more 


An entirely 
pepe lutea anid with pec me regu 
perspective illustrations annotated with inspection/time 
ments, had been prepared. This This had weced wel i peso 


council mem- 

to rise, it might be 

Deceseary to. make “further incecascs in the changes for the 
Board’s services.” 





ate 


itreaehe ead 


passengers, 

cruise at Mach 0.76 at 39,000ft. 

Republic F-105B. According to Aviation 
es only 175 ies saeiee 
amount to 17 gy pean 

low rate of production. In view of the out- 
standing performance of this machine such 


surprising, particularly 
since the aircraft was planned as a multi- 


purpose weapon system for a number of 
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HE official opening of the Royal Aircraft Establishment, 

Lee Cape a eee Sy ee on Snpestens cage Ss 

the story itish research, a story which began 
in Bee 1944. it had become evident that Farnborough 

inadequate space for the new runway and wind-tunnel 
facilities which would a a firm recommendation for a 
new establishment was at that time by the Acronautical 
Research Council. 

The A.R.C. report on this subject recommended the con- 
struction of the following facilities: a variety of wind-tunnels; a 
fully equipped airfield; workshops capable of major-modifica- 
tion work on aircraft and of serving the laboratories and tunnels; 
and a power supply with a peak load capacity of about 
200,000 h.p. 

In the autumn of 1944 a site north of Bedford was chosen; 
this embraced the three wartime airfields at Twinwood, Thur- 
leigh and Little Staughton. Trial borings had shown that the 
subsoil foundations were suitable for the construction of the 
heavily loaded foundations of the proposed wind-tunnel installa- 
tions; —- supplies up to 150,000 Kw were available from 
Little d power station, nine miles cast-north-east of Bed- 
ford; and water su up to 400,000 gal daily could be 
obtained by adaptation of an existing Air Ministry pumping 
station on the river Ouse within three miles of the site. At a 
later date Bedford Corporation would be able to supply the 
ultimate requirements of 750,000 gal per day. 

The Government’s decision to with the construction 
of = new establishment on the Bedford site was announced 
= ir — — Minister of Aircraft Production) in the 

louse 1945. A team of scientists and 
hal a the "MAP. and M.o.W. was formed and, in 
April 1945, visited the U.S.A. to study American research equip- 
ment and techniques before beginning the design of the ord 
facilities. 

By mid-1946 plans for both the wind-tunnel site (adjacent to 
Twinwood) and the airfield (at Thurleigh) were well advanced, 
and at the end of 1949 most of the roadways had been completed 
g08 wae bed Segue an Se SS Ce Sea Three years 
later this tunnel was in models of new designs 
cach 00 Oo Pi, oad oa had been done on the 
construction of the main runway. 

Further tunnels have since been constructed, notably the 
recently completed 8ft supersonic —. most powerful 


and complex wind-tunnel in the ‘ Naval Air Depart- 
ment and the t Division of the Aerodynamics Department 
of R.A.E. moved from Farnborough to ‘ord Airfield in 1955, 


and the Blind Landing Experimental Unit joined them 
Martlesham Heath this year 

A first description ef the Bedford tunnels (the establishment 
wes then known oo the National Acronautical Establishment) 
was iven in Plight for February 25, 1955. In the article 
the facilities of the wind-tunnel site are and the 8ft 


tunnel is described in detail; next week's issue will contain an 
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R.A.E. 
_ BEDFORD 


—and its Facilities: 
(1) the Wind-tunnel Site 
“PLIGHT” PHOTOGRAPHS 


illustrated account of the facilities and work of the airfield units, 
Aerodynamics 


The tunnel circuit is of conventional planf 
ond 8 Gack 2 Oe ee ee driven by a 
1,500 h.p. can Gas bain aan To ensure 
a smooth airflow there is a large settling chamber, giving a con- 
traction ratio of 16:1, which is fend wi Gnvamtee eucems 


Aerodynamic forces on the models, up to a maximum of 5,000 Ib 
lift, are measured by means of a six-component overhead balance. 
Auxiliary compressors and evacuators can vide or 
saction on models for boundary-layer control or jet |p experi- 
ments, variable-frequency generators are available to power 

or ducted fans mounted in models. 

3ft X 3ft tunnel was originally designed as a supersonic 
installation, but a ventilated working-section was later provided 
for transonic testing. For some time this was the only tunnel of 
itp size in the country available for supersonic or transonic 
Se, Oa Seenenenees See See See ee Sones 


asp ich -tey ~) — 
decided to use compressors and driving machinery taken from 
Germany after the end of the war. bag a Gp gene ae 
exactly as it had been at Volkenrode, but a new acrodynamic 
circuit was designed 10 make the best use of the available airflow 


and pressure-ra 
36s i elite natieind top. tneetinn een hm 2. Stagna- 
alee, geareuse Geen DRED TES Sep eeea es een, Sis 
at the upper end of the speed range the operating pressure is 
limited by the 16,000 h.p. wae ny Sema pe drive. The 
supersonic nozzle is asymmetric, being shaped on the top wal 
Se 8 OS Ee a Sanne Cae nae 
Nine interchangeable liners 
Cs a ae ee 
transonic working section with slotted walls. Each sec- 
tion is mounted on a trolley and the two are inter- 


The models, which vary in length from lift to 2#ft, are 
ak ig: Ft ey Bt 
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The massive 8ft supersonic tunnel (right) is driven by a 68000 h.p. A.C. motor and two 6,000 h.p. D.C. motors (left). Behind | 
j i ion; to the left of the block is the removable supersonic diffuser section. In the interior 
i section of the compressor has been moved to the left and replaced by a 





to set the jacks accurately to the required positions. 


ich would ise be spent in 
blocks to obtain different Mach numbers, and 
standard of low uniformity is posible By Fe adjusting the noel 


range), is designed both for 
on models of complete aircraft and missiles. The working section 


is large enough for accurate tation of details such as con- 

and SS ee eee 

umber consistent with model 

smsuuin Gn onalichhe-pauer ann to cementite The 

stagnation pressure can be varied from 0.1 to 4 atmospheres 
absolute, and the i ! i i 


in an outer . 
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sonic . (Right) 
Port of the observa- 
tion room. (Above) 
Control units for 

ing the tunnels 
top wall. 
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Orpheus BOr.3 for Fiat G91. 
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i One 
that they yo small rollers carried va 
are run into on on we 
brackets on the compressor casing. Ti 
The prospect of using afterburning in advanced versions of the ease the 
Orpheus has already been mentioned, and this feature is most method 
likely to find application in transonic or supersonic military which \ 
machines cee mre wate = = eel Bip eA nae 100 calcula’ 
Simplified Reheat,* degree of thrust augmentation in this case re 
; being approximately 15 per cent. ow 
: A development which has civil as well as military applications, by elim 
_ been 4 tae Oushews end uae botth 
The Orpheus BOr.3 ofter successful completion of the full 150-hr type tested on has been o—_ - 
ay ia ; ; ; . Up to a reverse thrust of 1,500 Ib. This would undou ly give Contro 
test eorly May. Above the compressor is the cartridge starter 7 id bie b ing effect, and ne whey vis at Hollan: 
on landing to substantially reduced while a ing undue wear a conce 
PROGRESS WITH THE ORPHEUS ... _ Sndvear an the tyres and brakes of the aircraft, Oreheus thrust. since, 
reverse is now almost fully developed. a 
of the engine. Although the first engine was run with a six- An unusual application for a jet engine is as a thrust booster for could i 
compressor, the rig tests showed that seven stages were entirely heavily-loaded piston-engined transports, examples of this being inform: 
practical. The second and subsequent engines therefore incor- the application of small turbojets to such twin-engined machines monito! 
porated the additional stage. as the Packet, Provider and Noratlas. The Orpheus, by reason commu 
In order to clear i for flight in the Gnat, an Orpheus of its excellent thrust/weight ratio and relatively low specific a 
BOr.1 was submitted for an official 150-hour type-test, at the fel consummation, wold Ge Ganiieddy vatehie Ter beeelian’ © 
relatively low rating of 3,285 within five months of the eases eee The 
first run. This type-test was on May 6, application made possible by the excellent thrust/ 
1955, and an engine was despatched to Aircraft the ight ratio is for the provision of vertical thrust in high-speed 
following month. The Gnat made its first flight on July 18 in the L aircraft. In this application the engines might be pivoted; KCCCCCRADAR | 
hands S/L. E. A. Tennant, Folland chief test pilot. The pepe Ged ey 2 pho b A Pk wd =~ COMPUT 
handling of the Orpheus received considerable praise, particularly _ initial climb and the stages of descent and landing, while 
for its rapid acceleration. horizontally-mounted turbojets would be used-for normal flight. RADIO 
Meanwhile, carly in 1956, the BOr.1 was type-tested at its The Orpheus has already been selected for a number of very CONTROL 
design rating of 4,050 lb. By April 1956, when over one hi projects in various countries; those which may be 
flights had been made by the Gnat, an Orpheus BOr.2 was revealed include the Aerfer Leone, a mixed-power interceptor 
installed in an underwing pod on Bristol’s Avro Ashton fiyi Coelenes 0e Se. Se ee ee one 
eons bed bp ender 0 exppenmnens Oo ena measure- under the direction of Professor Willi itt in Spain; 
ments. The BOr,2 is standard engine the Gnat. and the Japanese Fuji TIF-1 trainer. 
In August of the same year, the first flight of the Fiat G91 - 
—/?. tactical fighter took at Casella Torinese near *Bristol Simplified Reheat, or B.S.R.: a neat and rudimentary form of 
urin. The G91 was the first to fly of the three lightweight strike  “/t«rburning in which fuel is injected from behind the engine tailcone, 
aircraft for evaluation by SHAPE, the other two being used in conpanction enith 4 fixed-ares propelling nossie. LS evaoano 
: the Dassault Etendard VI and the Bréguet 1001 Taon. These 
aircraft were built to s specification issued by SHAPE, the Wotching the tpe-test ere Mr. J. . Dain, Orphans chief dovelap- & 
ilosophy behind which was concerned Provision ment engineer, . Hooker, director chief engineer. 
Looe cabo of uit ent mutie chumh for te copgen of ¥ 
oon The requirement envisaged that these A 4 
aircraft have a first-class flight performance at low altitudes —— + 
but with limited range and armament, and that they would avoid t COMPUTE 
destruction on the through exceptional mobility which 
would be ensued Oy epesuting Seas geese Gilde and somi-gee- 1 MEMORY Df 
. pared strips. In this way immense be Gok 
’ unnecessary the reduced need for fuel, ammunition 
and spares would si a. vata 
| The Orpheus BOr.2, the Gnat, was at PRINTER 
ean ay et pn ay at Here it 18 convenient 
. to mention the various Marks of differ from one 
another. The BOr.2 is almost identical with the BOr.1 for 
aerodynamic improvements which give it the higher ~off 
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Printed circuits are widely used. 


SATCO 


An Automatic Air Traffic 
Control Computer from 
Holland 


O subject has been more oo anes debated, or its short- 
npn Speen gg in ages © ve months than that of 
have been reached, they 
are that the problem is multi-sided, and that no one solution will 
meet it. Great pains have been taken to show _y nay “ve “You 
gotta problem? Buy a radar” is not the T.C.’s ills 
that at face value it might seem to be. sta though ts eda 
still leaves unsolved many problems of speeding traffic flow 
of lg ¢ separation. 
which remains to be eliminated is the manner 
in anes peak periods—controllers may be forced by sheer 
weight of numbers to delay the traffic under their control. The 
need for help from some form of automatic computer that can 
ease the controller’s workload becomes obvious. In particular, the 
method of handling aircraft by means of the flight progress strips 
which contain details of the aircraft’s flight plan and the position 
a to of the controller is outdated and must soon be 
rep 
Now being developed in Holland is a computer system which— 
by eliminating much of the controller’s clerical work and mental 
arithmetic—may ay go ‘© far towards solving airways and terminal area 
bottlenecks. d SATCO—Signaal Automatic Air Traffic 
Control—it is the first major venture into the civil field by 
Hollandse gy ey of Hengelo, Holland. At present only 
a concept and a laboratory model, the system merits close study 
since, in conjunction with automatic radar equipment and an 
aircraft data link (the development of Tacan is an example), it 
could in developed form — wet air traffic controller with the 
information, the time and th to act solely as the 
monitor of an automatic air ceo . Little voice 
communication with the aircraft would be needed only in 


ex circumstances would his overriding discretion be exer- 
ced This i is probably the ideal. 
The principles guiding the Signaal design were that the system 
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change in existing flying or air 

noon control procedures; (2) gut be hot without 
poets Se chee oc he ae oe eae ee 
could be overruled at any 
d be able to deal with all types of 


(1) should not require any major 
pray in the event of em 
time by the controllers; (4) sh 


3 ¢ 
airports; (6) (6) should be graduall 
OS ae . ing up eventually to an poo | full automatic one; 


and d at all times be teed to “fail-safe.” 
The SATCO system starts its operation either when a pilot’s 
flight plan is filed or when a telex message is received from the 


departure airfield. For en route control, the input information may 
come from the radar to which the system is coupled, a —- 
message from an adjacent A.T.C.C. or a position report from th 


air 

Initial flight data is fed into the system either by manual tele- 
~~ ter or by the automatic data transfer equipment over the telex 

es; but it is not brought into operation until positive information 
is obtained of the entry of the aircraft into the system or of the 
aircraft’s readiness to take off. When this information is received 
the controller inserts a “correction” to the original flight plan or 
departure message. This insertion activates the system causes 
the computer to make its calculations. It then calculates the 
expected time of arrival of the aircraft at the report 
along its route, checks this flight path against the 3 paths of 
other aircraft already in the system, discovers whether there is 
a conflict or not , if there is, calculates a flight path for the 
aircraft which will be free of conflicts and which be as near 
to the original flight plan as possible. 

The results of these calculations (which are computed within 
two seconds) are displayed to the controller both on a “tote” type 
of 6 ae the call-sign, type. height, etc. of the aircraft 

on the dynamic “clear-view” P.P.I. display which shows 
the position of the aircraft in three dimensions. Each aircraft 
under control is identified by special symbols. At ie same time 
the data is printed out automatically on a form of progress strip 
which is intended as a legal record for filing rather than for 
a epee use. 
checked either of the aircraft ey © the system is subsequently 
either by position reports from the aircraft itself, oe a by 
the case of position reports from the aircraft the con- 
en LA insert the corrections manually into the system which 
will then recalculate and, if , correct the clearances. In 
the case of radar corrections, the data is fed automatically into the 
system, which again will correct the clearances and warn 
controller of any that may have to be made. The auto- 
matic functioning of radar system is achieved by the use of 
special long-range 10 cm tracking radars linked with SGR 200 
25 cm surveillance radar. The sen et is to have automatic “lock- 
on” devices to check a sequence of tracks, and an initial detection 
range of up to 180 miles. ¢ long-range surveillance equipment, 
fitted with variable-s Moving Target Indication to reduce 
weather clutter, have a discrimination of up to 200 miles. 
Provision is also made for the automatic input of data derived 
from airborne navigation equipment. 

Transfer of control of the aircraft—for inbound aircraft to the 
approach control of its destination, for outbound or 
aircraft to the adjacent control centre—is carried out by a simple 
push-button process on the tote display panel. This interrogates 


The basic air traffic computing element of SATCO can be combined 
with airfield and surveillance radar, data link with aircraft and com- 
munication equipment to form fous the itegneted system shown in this 
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it can be integrated into traffic elsewhere, 
when it goes into production in 1960. This be a job for 
L.C-AO., or for the LA.T.A. technical committee (: latter have 
already, say Hollandse Signaalapparaten, expressed in the 
system). The outcome will depend the full-scale 
Ss ee which are to be undertaken at 
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] READ. your estimate Qune 7, page 784) that B.O-A.C. have 
ordered 70 per cent too much pment for their likely traffic 

must have been 

what the Corporation to with all the aircraft now on 

order or in service. But can they, as their intended order for 35 

VC-10s suggests, really be on wiping their boards clean 

of Comet 4s, Britannia 102s and 312s and Seven Seas? 

The Seven Seas and Britannia 102s may have paid for them- 
selves by 1963, when the VC-10 deliveries start, but the Comet 4s 
and Britannia 312s will certainly not have done so. It may be 
logical to dispose of the Comets (if a secondhand market can be 
disposal of Britannia 3128 would mean the viral tba but the 
dis SL couanaiienne aandion nial ot ae tae 


It is the size the Vi 10 order 5 aura) that wo stagger 
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London, W 
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“Bert” Hinkler—Information Wanted 
MAY L Gennes yest one 2 to any of your readers 
me with 


who can su information apo er apen he the 
ay H. J. 5 Oe , 1892-1933? I am pie ae i 
ior a biogra: Hinkler, through his activities 
io fehekn bel his secidedes aoa pton for the major 


portion of his career, must have made numerous contacts, both 
socially and y. 

I am anxious to obtain information which may otherwise be 
ee oan Soe San as complete 
a record as the life of a man who so materially con- 
tributed to "ne link Between out counties. 

publish this may I request that any 
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6-8. 
ie 9-14. Fascara Aero 4 
July 10. Kronfeld Club: 
July 12-13. Royal Aero Club: National Air Races, et Oe. and 


Lockheed Ti ® Baginton. 
July 14, Neothemetondion ik rik: At Home. 
July 4. er -y TH : invitation Rally. 
ire Club: At Home, Sherburn-in-Elmet. 
July 17. Kronfeld Club: hae oe ee ee 
J 18-20. of Aero- 
july : s. batee” laterplanetary Society, College 


. Bornholm : Rally, Denmark. 
Aug. 5-10. Institute of the cal Sciences: National Naval 
viation Son . Cal. 
Sept. 2-8. $.B.A.C. Show 
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Four new directors of Vickers-Armstrongs (Aircraft), Ltd., whose appointment to the Board is referred to below. From left to right, Mr. H. H. 
Gerdner (chief engineer, military aircraft); Mr. A. W. E. Houghton; Mr. 8. Stephenson (chief engineer, civil aircraft); and Mr. S. P. Woodley. 


THE INDUSTRY 


Vickers Appointments 


OUR appointments to the — of Vickers-Armstrongs (Air- 

craft), Ltd., have recently been announ Messrs. H. H. 
Gardner (chief engineer, military aircraft); A. W. E. Houghton; 
B. Stephenson (chief engineer, civil aircraft); and S. P. Woodley 
become directors, and the company has also announced a number 
of other appointments, two of them affecting Mr. Houghton and 
Mr. Woodley 

Mr. Housheon (formerly assistant general manager, experi- 
menial and production) is made general manager, Weybridge 
and Hurn; Woodley (formerly su tendent, Supermarine 
Works) becomes general manager, Supermarine Works. Mr. 
Allen H. C. Geemnaed (formerly assistant general manager, ser- 
vice) becomes deputy wn manager, Weybridge and Hurn; and 
Mr. R. Edmonds ( ly manager, works administration) 
is made assistant to the manager, Weybridge and Hurn. 

Mr. A. W. E. (“Charlie”) Houghton started work with Vickers 
when he was 15 as a junior fitter at the Weybridge works. No 
apprentice scheme as known today existed then, but in 1927 he 
qualified as an aircraft master fitter and remained in the fitting 
shop until 1932. He was then transferred to the experimental 
department, being appointed a supervisor in 1933 and in 1938 
entering the main production shops, where he became foreman 
in charge of wing assembly. In 1940 he was appointed senior 
foreman in charge of the experimental department — 
for the building of prototype aircraft under the 
management of Mr. (now Sir) George Edwards. Two years os 
he was appointed assistant manager of the experimental depart- 
ment, becoming manager in 1946. In 1953 Mr. Houghton was 
appo_nted assistant general manager responsible for all experi- 
mental projects both at Weybridge and Supermarine, and in 1955 
he became a special director of the company and was given full 
responsibility for the production programmes of all Vickers aircraft. 

Mr. Woodley started his apprenticeship with Supermarine in 
1927 , later working for various t companies but returning 
to Supermarine in 1937. At the beginning of the war he moved 
to the shadow factory at West Brom , becoming planning 
manager and assistant — er. Mr. Woodley was made 
superintendent of the Supermarine Works in 1950 and a special 
director of Vickers-Armstrongs (Aircraft) in 1951. 

The appointments of Mr. Gardner as chief engineer, —— 
aircraft, and of Mr. Stephenson as chief engineer, civil aircr 
were referred to in Flight for January 25. 


Bedford Cagtenmpate 


CF adout 700 com :s whose work went into the and 
construction of wind-tunnel and other facilities at R.A-E., 
Bedford (see pages 4-5 and 18-20), the following are among those 
making major contributions : — 

The 8ft Tunnel. Higgs and Hill eating, Conte debe Brown 
working-section and supersonic diffuser), ier Findlay (steel 
emmes. ne ' (deolgs and —— of —— — “— 

ectric (com eq genera plant), 

m for 1 dentle a 


(control system for 

The Wimpey (buildings), Whessoe (structural 

design, fabrication wan erection 

(installation of German com plan 
The 13% x 9ft Teand. I G. Minter 

G.E.C. (driving motors), Head Wrightson (steel fan section), 

Electric a= for driving model motors and control equipment). 
Vertical Tunnel and 

structural Dn abrication and erection of tunnel shell), English 


Electric (fan drive), Geo. Wimpey (buildings), B.T.H. (compressor), 
Airscrew Co. and Jicwood (fan). ¥ 

Other major contributors in a Bsookhiret 'S included Daniel Adamson, 
Baldwin and Francis, Birlec, witchgear, Cmbridge 


Instrument Co., Davenport te. 

Howard Farrow, Film Cooling Towers, Coe Dem ps, Matthew 

Hall, James Howden, a Maier Benidorm NM J. L. Kier, Pan halen 

no ay og bony mg eo and Co., Metro- 

nee Vickers, ter Engineering, Pye, A. 
eyrolle, and Silica 


E. K. Cole Financial Year 


RELIMINARY issued by the directors of E. K. Cole, 

Ltd., in advance of the com $ annual general meeting—to 
be held at the Queen’s Hote estcliff-on-Sea, on July 23— 
show a net profit of £359,074 (1956, £328,733) ov allowing for 
taxation £460,500 (1956, £445,000). 


Studio Irwin Changes 


FOLLOWING changes in the Board of Studio Irwin Technical, 

Ltd., ery is now under the chairmanship of Mr. E. W. 

Hunt, while Mr. R. F. Stock has been appointed managing direc- 

tor. Messrs. J. H. Pennock and F. E. Holmes join the Board, all 

these appointments being effective from May 21, when the com- 

pany moved into additional premises at Warwick Court, London, 
.1, to accommodate their electronics division. 


R.F.D. Directors’ Report ' 


[N his statement on the R.F.D. Co., Ltd., published in the 
directors’ report to the annual meeting of shareholders on 
June 21, the chairman, Mr. Henry F. Spencer, said that no fewer 
than 38 airlines and charter firms were now using the company’s 
survival equipment. During 1956 R.F.D. inflatable rafts had 
—_ 73 lives. 

¢ group’s net profit for 1956 amounted to £131,214 (com- 
aoe with £147,637 for the previous year which included the 
sum of £26,886 on account of the fire insurance claim), less 
£75,662 taxation thereon. 

























These ceramic radomes have 
been produced by the elec- 
tronics division of Microcell, 
Ltd. (Imperial Buildings, 56 
Kingsway, London, W.C2), as 
@ contribution to 
on ided-missile nose-caps 
which must be transparent to 
radio waves and capable of 
withstanding high surface- 
temperatures and erosion. 
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FLIGHT, 5 Fuly 1957 


Aviation Traders’ Accountant (seen here 
less its propellers and anti-spin parachute 
piiee) is shortly expected to make its 
first flight. Engine-runs and taxying tests 
have been successfully completed. 


CIVIL 
AVIATION 


CARAVELLES FOR S.A.S, 


MOMENTOUS event for the 
French Sud Aviation concern, 
and for Europe’s airline industry, was 
last week’s order by S.A.S. for six 
Caravelles. This is the first export order 
for the aircraft, 12 of which have been 
bought by the national airline Air 
France. The S.A.S. Caravelles will be 
delivered between April and October 
1959, and will go into service in the summer of that year. S.A.S. 
have a further 19 Caravelles on option, for delivery between 
1959 and 1963. 

The choice of the Caravelle by an airline of the standing of 
S.A.S. is portentous. It means not only that the airline has 
rejected the turboprop as the answer to its short-haul and medium- 
haul needs; but also that S.A.S. have decided not to wait until 
1963 for the specialized, “new plateau,” 600-m.p.h. short-haul jet. 
S.A.S. may—and almost certainly will—order such an aircraft in 
due course. 

The order may presage a swing towards the jet in the medium- 
haul deliberations of S.A.S.’s European competitors. B.E.A., for 
example, operate services to Scandinavia (Copenhagen, Stockhoim, 
Oslo and gen) in pool with S.A.S.; but pool agreements are 
subject to abrogation, and a partner operating an aircraft as highly 
competitive as the Caravelle may be tempted to try for a 
slice of traffic. This is why B.E.A. have been examining not 
only their requirements for the 1963, 600-m.p.h. jet, for which 
Bristol, Avro and de Havilland all have projects: they are con- 

idering also, as reported on page 2, a fleet of de Havilland Comet 
4Bs to serve them in the interim. 


ANTIPODEAN TRAFFIC RIGHTS 


NTAS were last week granted—in spite of the A.T.A. of 
America’s vociferous protests about what they called the U.S. 
State Department’s “give-away” policy—the trans-U.S.A. exten- 
sion from San Francisco to New York that they so badly wanted. 
By entering the competitive fray over the North Atlantic they can 
now establish a unique round-the-world service that embraces five 
continents. The airline’s chairman, Sir Hudson Fysh, described 
the new concession as “the most significant event in Australia’s 
overseas transport for more than 20 years”—since the England to 
Australia air route was opened. He added that Qantas’ Boeing 
707-138s would be used on both routes—eastward and westward. 
Australia appears to have bargained almost to the limit to obtain 
this route, and has granted the U.S.A. rights to Australia via 
Antarctica, across Australia to Darwin and Singapore—and across 
Australia to Johannesburg. A contentious U.S. request—which 
caused a storm across the Tasman Sea—was to route PanAm’s 


Australian service via New Zealand, with traffic rights between 
the two Commonwealth countries. Mr. Thomas Shand, New 
Zealand’s Minister of Civil Aviation, said that T.E.A.L. 
{in which Australia and New Zealand are equal partners] would 
be seriously affected by any arrangement amending its traffic 


NEW INDEPENDENT OPPORTUNITIES 


WE referred recently to “promising new recommendations” laid 
before the Minister by the Air Transport Advisory Council 
—promising, that is, from the viewpoint of Britain’s private air- 
lines. These recommendations, made public on June 26, have 
been accepted by Mr. Harold Watkinson. 

The immediate implications are that Airwork and Hunting-Clan 
(the companies most affected) can at last operate modern aircraft 
—including Viscounts—on their colonial-coach services to Nairobi 
and Salisbury. Furthermore, because Ghana is no longer a colony 
and colonial-coach services are not applicable there, tourist-fare 
services at I.A.T.A. rates can be flown to Accra via the West 
African route (Bathurst and Freetown) with “no restriction” on 
the type of aircraft. This no doubt includes the Britannia, two 
of which are on order for Hunting-Clan for May 1958 delivery. 

Neither Airwork nor Hunting-Clan can yet say when Viscounts 
or Hermes will be introduced, but it is significant that the three 
Viscounts leased to Middle East Airlines by Hunting-Clan are 
due to be returned in about twelve weeks’ time. Ai of course 
sold their Viscounts to Cuba, and as yet have no others on order. 

The longer-term implications of the new recommendations are 
that both Airwork and Hunting-Clan will be given a combined 
30 per cent share of the new I.A.T.A. third-class-fare traffic (alias 
T.34 traffic) when it spreads to Africa from the Atlantic, where 
it is to be introduced nine months hence. The other 70 per cent 
will be taken by B.O.A.C., who will also have the exclusive British 
share of the “higher-class” traffic. 

No one knows how quickly third-class fares will spread to 
Africa, or whether they will attract existing tourist-t pas- 
sengers. Thus the value to Airwork and Hunting-Clan of a 30 per 
cent share of third-class traffic (which will of course replace their 
colonial-coach services) must remain in doubt. But it is a step 
in the right direction: “thrift-fare” traffic is a class of business 
towards which world air transport is steadily moving and, accord- 
ing to the A.T.A.C. tions, there will be “no restric- 
tions” on the kind of equipment Airwork and Hunting-Clan can 

it. This suggests that the two companies are now in 

the market for whatever transport will be suited to the routes. 
It appears not beyond the bounds of possibility that British 
independent airlines may soon be in a position to place orders for 
such aircraft as the 8, 707 and VC-10—a possibility which 
only a few months ago seemed remote. At last Britain’s 
two leading i t airlines (both, incidentally, members of 
y get down to some long-term planning. 

good news, too, from the -contract front. 

Transair, whose two Viscount 804s are due for delivery in August, 
have won a contract from the Government to operate their Vis- 
counts on trooping flights to the Mediterranean from October 1. 
The contract was, presumably, tendered for in competition with 
operators of twin-piston-engined aircraft. Transair’s success is a 
vindication of their ing “ l ted-risk” order for Vis- 


ransair (an Ai associa’ 
ications before the A.T.A.C. for the use of 
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C.A.A. AND BRITANNIA’S UNDERCARRIAGE 


‘THe A.R.B.’s annual report (summarized on 4 only 
lightly hints at differences of outlook between beemeen toe f and 
the Civil Aeronautics Administration. Typical of these seems to 
be the modification required by the C.A.A. to the main under- 
K carriage gear of the Britannia 305s ordered Northeast Airlines. 
ly The American publication, Aviation ily, reports that the 
; development of new and strengthened gear as required by the 
C.A.A. is taking slightly longer than expected, so that North- 
east’s first Britannia—to be used for crew-training only—is 
likely to be delivered (around November 1) with the standard 
undercarriage. Two more Britannias — padi pa later 
that month with modified gears for 

The American report states that el had re CAA. 
to allow Britannias to be used with the standard undercarriage for 
passenger-carrying duties for a short period, but permission had 
been refused. 

The Britannia’s undercarriage is, of course, the first bogie gear 
to have come up for C.A.A. approval, and it appears that the 
“differences” relate to the requirements for short-radius turns. 


RECORD MAY FOR B.E.A. 


HE two hundred millionth Viscount 700 passenger was 

carried during May by B.E.A., who have achieved this figure 
in just over four years of operation. During that month also 
another “important landmark” (as Lord Douglas puts it) was 
passed with the carriage, for the first time in B.E.A.’s history, 
of two-and-a-half million passe within a year. 

Discussing the May results, rd Douglas announces that 
B.E.A. will operate all its Channel Islands services through Gat- 
wick as from April 1958, when the airport is due to be re-opened. 
The Corporation in the meantime looks forward to the opening 
of the new Air Terminal in Cromwell Road on October 6. 


AVRO’S JET PROJECT FOR B.E.A. 


DETERMINED attempt to enter the civil airliner markets” 
is referred to by Sir Roy Dobson, managing director of 
A. V. Roe and Co., Ltd., in the 5 issue of Avro News. 
The company’s projects design team he says, developed 





a design Ee. jos calene on BLAS ope tion. "h would be 
an aeroplane to cruiae at 600 ea.ph. over ranges of up 
to 1,500 miles. ere are,” he says, “o aircraft companies 


in this design is X and we cannot afford to underestimate 
the opposition. It will be keen—very keen.” Sir Roy expresses 
confidence in the firm’s ability and luction facilities and the 
tremendous fund of research know available to it. “An 
important fact to remember,” say Sir Roy, “is that we are risking 
many millions of our own money in this venture, so it had better 
be successful. . 


WHISPERING SIMULATOR 


S° expensive has airborne training become that elaborate and 
expensive flight simulators quickly pay for themselves. A 
spate of orders for such units has been by airlines during 
the past year. B.O.A.C.’s simulator for the Britannia 102, manu- 
factured by Redifon, Ltd., of Cra » is one of the most elabo- 
rate in use. Accommodated on the fourth floor of the B.O.A.C. 
building at London Ai , it provides a 30 hr introductory 
training course for new Britannia crews, and it is used also for 
refresher training. Flight examined it on a recent Sunday, the 
simulator’s day off. 

an Si OE, Oh kas Geant geedesien of Ge sal Ging, 


FLIGHT — 


Airworthiness certification of the AW.650 Freighter-Coach was the 
topic for discussion during a recent visit to Baginton by A.R.B. and 
C.A.A. officials. They are seen here with senior A.W.A. engineers. 


the functions of the airfield control tower, airfield apprdach, con- 

trol centre, and any number of flight information regions. He 

is a very busy man, as he monitors also all the aircraft’s radio 
(du ted V.H.F.s, M.F., H.F., I.L.S., D.M.E., and so on). 

¢ instructors can “fail” any —e to test pec ay drills. 

i is, reached. 

The Tackload applied’ Is of comes, Maly wo cnceed enythinns tha 
the crew will meet down the route (see Capt. Houston’s account 
of Britannia training in our February | issue). 

The Britannia simulator is realistic enough for crews to forget 
that they are not airborne. The cogpeeceune. S beeoanes , the 
control feel is representative, and wheel rumbles during 
take-off and taxying. The simulator even smells like a Britannia. 

Two similar units have been ordered from Redifon by C.P.A.L. 


THOSE ELUSIVE TARGET-DATES 


NOTHING is more perishable than the testing and delivery 
programme of a new » and manufacturers have 
reason to be reticent about pul target-dates. This seems 
a pity, because to target date oo cw to the world is a 
stimulus towards achieving 

There are exceptions in the British industry. Mr. Peter Masefield 
is on record as having said of Britannia production: “As long as 
you have a date on everything you know where you are going and 
ake pal aston tenes it is too “fate.” me - 

icy ¢ programme-conscious Americans is to pu 

all target-dates. These can be regarded with amusement, scepti- 





the pilot, co-pilot and engineer under training are super- 
vised by a pilot-instructor and an engineering-instruc- 
tor with extensive Britannia flight experience. Pilots 
are first given a spell in the separate one-man flight- 





in his own particular task before subjecting him to the 
full workload of Britannia operation. 
Aft of the cockpit of the simulator is a radio-aids 


trainer—a simplified device for instructing the pilot Going 707-120 Oct. 1957 | Dec. 1957 Feb. 1958 


cism, or confidence, depending u one’s views: but they at 
least convey a sense of purpose. present wae en Oe oe 
major in the deve ere os Oe. See 07, Convair 880, 
may he c-8 and eed Electra, as they stand today, are 
as fi 
Start of CAA. 
Firse CAA. Certifica- First 
Roll-out flight flight tests tion delivery 
Dec. 1, 1958 | Dec. 1958 
«» | Nov. 1958 | Jan. 1959 Aug. 1959 May 1, 1960 Nov. 1959* 
DC-8 | Feb. 1958 | Mar. 1958 | Feb. 1959 Aug. i359 June 1959* 
Electra | Dec 1, 1957 | Jan. 31, 1958] Apr. 1, 1959 | Aug. 31, 1958 | Occ. 1958 





























compartment controlled by an instructor who fulfils * Aircraft for crew training. 











This is the — Viscount 
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visit to the USA. 
lost month. As a result, strong 
interest appears to have been 
shown by TWA. in the 15 
ex-Capital off-the-shelf Viscount. 


istered 
G-APBH ond used by V ers for- 
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The Future of the _ ipa oh 


7 AM one of many Americans (writes Mr. P 
"@ been reared perly, that is to say, with a 
WM admire all thi British, even when they may wrong. 
diy, I have found this predisposition strained, of late, with regard 
excellent magazine; for that reason I feel obli tocom- 
ent upon some remarks made in your columns concerning the 
flight engineer and his position in gas turbine powered transports. 
_ To begin, I have acquired the impression that the British 
industry questions the value of our U.S. a 
‘requires the carriage of a flight engineer on all aircraft over 
80,000 Ib gross weight. I am sure it will be recognized that this 
a" ¢ was set in order to draw a dividing line between the DC-4 
d DC-6. I think that in any discussion of the difficulty involved 
flying an airplane it will be admitted that the problems of the 
ot increase as the wing loading increases and, further, that any 
crease as the power to weight ratio decreases. F 
orkload of the pilot will increase as block speed increases over 
same average stage length, because of the greater number of 
ndings and take-offs per hour of flight. To summarize then, the 
ficulties of pilotage are proportional to 2V,W”* divided by the 
average stage length times the wing area times the thrust, i.e., 
(2V.W’”). 
D.AFa 


Since the pilots’ troubles apparently increase with W’ it is 
entirely ap’ riate that the gross weight be selected as the para- 
meter by which we will determine when he needs help. The 


Maintenance record comparing K.L.M. Convairs with flight engineers to 
Convairs of rs aoe ane flight engineers—data for 
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Number of aircraft (average) . 
Daily utilization ... m 
Number of take-offs per 1 ,000 he 
Number of technical Sela per 1,000 hr 
Ratio of delays to take-offs 
Delays per 1,000 engin hours: 
Engines ... ous ois 
Ignition system 


10 4.7 
5 hr 27 min | 4hr 31 min 
625 792 


10.6 
1 to 58.7 


“23 
_ 
ao 


©2-=9-290--— § 
| DLL Neatee e.3 “ 
He 


Electrical system 
Instruments ane 
Air conditioning 

A atte ramped 
Aircraft . 
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Civil Aeronautics Board decided on the basis of empirical evidence 
that the point on this curve where the pilot’s need for help was 
such as to require a flight engineer was somewhere between the 
gross weight of the DC-4 and the gross weight of the DC-6; and, 
consequently, they selected the figure of 80,000 Ib as the divider. 
At the selected point the mass of the complex machine exceeded 
the ability of the two-pilot crew to cope with it under all conditions. 
bees Civil Aeronautics Board — pee their decision Po — 
retaining the t engineer after pul hearings in 
1947 at — every segment of the American ides ieeaaes 
Was re’ ¢ jrevious years had seen the newly intro- 
duced Denied in accidents which suggested the need for 
mach 0 Glew member, in epite of the face thet ot de tims of ts 
regulation’s introduction the DC-6 had 1,600,000 fi + on dao 
its credit. The U.S. mcodne 7 ce a ud de fies Sp to 
ported the Board’s proposal for tion flight engineer 
to the crew of four-engined aircraft. The Air Transport Associa- 
tion of America submitted a brief which among other things stated 
the opinion that the determination of crew complement was a 
function only of airline management, not of civil air regulations. 
ec 
contention and in effect took jurisdiction 
over the determination of minimum crew 
requirements for aircraft. 


Relative complexity of commercial aircraft 
switches, etc., in the cockpit (including radio 


-Pghe for March pon 


So ed erence 
gj to send us letter. omen 


cans Yet gu lor tho passin ab te Mas omens 


poe pte ye A at the pilot to concentrate his attention 
on the actual flight of the aircraft, radio operation, and receipt of 
traffic control trol clearances, particularly during instrument conditions 
where this is imperative.” i i 
used in the Board’s explanation are the following con- 
siderations concerning the flight engineer’s duties : 
(1) The duties of the flight = —_ ot plo. ly be performed by 
a third pilot crew member. A elt that a different set 
of qualifications, especially of a om bent pees nature, were uired of a 


flight engineer, and Repos p - new uirements were ¢s ed for 
the training, examining and licensing of hight engineers, 


(2) The division of duties in the cockpit into pilot functions and flight 
engineer functions, based upon the type of experience required to per- 
form them, is a practice required in the interests of safety. 

(3) Flight engineering is a separate craft from piloting. 

(4) The flight eer assumes a degree of responsibility for main- 
tenance work in fight, C aaag the extent that an aircrew is consulted 
on accepting the airworthiness of aircraft—on the ground. Before the 
requirement for a flight engineer, the maintenance group on the ground : 
had to deal with the captain only, whose understanding of larger and 
more complex aircraft t be limited to the point where he lacks the 
knowledge to judge wh — the maintenance performed would rectify 
the troubles (snags) reporeed. 

s euppart just secentiy fous hae Dy Pr Decks PRG ead on ee 
tant su t recently from Vii test 
of the Mir Registration Board, who, in a aman ie Royal Aeronau- 
tical Society, wget in Flight for November 30 ny year, favoured the 
use of the t engineer on any large aircraft with passengers aboard. 
To quote from the Flight summary (said the CAB. ), It was his opinion 
that the airline captain should be given no more than the primary 
flying controls and trimmers, brakes, i flight instrument panel 
and primary power controls and indicators. All dye rest of the er- 
ing Nould be given to the engineer, and all the a t con- 
trols to the second t. The engineer should hone a “pro, ipped 
station.” The difficulty here arisen because of t “if ne 
between minimum and operational flight crews. “An Pronk s 
designed not for a minimum flight crew, but for the o ational | fick: 
crew.” It was of academic interest only that large aircraft 
— two pilots, and attempts at two-crew layouts had ae 

'y unsatisfactory operational layout. He “viewed with suspicion” 
the tendency to reduce crew number and the corresponding increase 
in workload. 

Similar opinions have been advanced in the United States with 
regard to gas turbine wered aircraft by Captain B. A. Martin, 
chief test pilot of the eed C-130. Capt. Martin stated to a 
jet study group from the Air Line Pilots’ Association that “besides 

ilot and a co-pilot, the operation of the aircraft required a man 

w © would have an understanding of its various systems and be 
able to troubleshoot and by-pass inoperative components. Some 
examples of the systems that need monitoring of a fairly constant 
nature are: the powerplant, the electrical system, the pressuriza- 
tion system, the propeller system, the pneumatic system, the fuel 
system, and electronics system.” It was Capt. Martin’s view that 
the third crew member or t engineer would be the systems 
co-ordinator, and would n more mechanical know-how than 
had been required of a pilot. One aspect of his concern for the 
ly trained “systems co-ordinator” is that special abilities 

7 elndans seo at ies Os As he sees it, there is a 
need for the third crew member to have an inclination toward 
operation and analysis of electronic, electrical and other 
acneeenee SUD “enees Sp Ne POSNER anes omnpennee Cane 
day. The emergency operation o p bead wry daa me abage 3 various com- 
ponents tive requires detailed knowledge of those systems 
so that maximum utilization of the remaining components will be 
possible under all flight conditions. 
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mu! a of instrumentation and com- 
plexi controls on certain of these air- 
craft Laie the pilot’s ability to focus his 
attention on all of the critical instruments 





and controls. It is believed that a com- 
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Petent flight engineer, by assuming certain 
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The Future of the Flight Engineer .. . 


But despite the claims of operational simplicity for gas turbine 
powered transports, a study of the American Airlines cockpit 
mockup of the Boeing 707 shows that there are more switches, 
instruments and controls in that airline’s 707 than there are in 
its DC-7 (see tables). If this type of analysis can be used to 
estimate crew work load (as it has been in the past), the argument 
for the functional simplicity of the gas turbine transport cockpit 
collapses completely. 

There have been many efforts by designers to s foaiy the 
control of aircraft systems by the use of remote electrical or elec- 
tronic con in a word, by automation. At the same time 
designers have been aware of an increased need for reliability in 
high-altitude, high-speed transports and this has worked in direct 
opposition to their intention to simplify. In all cases the result of 

orts made in the direction of con ‘simplification and system 
reliability has been to increase the need for maintenance capability 
in the cockpit. The addition of a third, fourth, fifth or twentieth 
junior pilot to the crew can never add this type of background and 

rience to the sum of knowledge in the cockpit. 

t can be shown that the flight engineer provides this extra 
margin of safety and reliability at no extra cost to the sirline 
involved, for by his presence in the cockpit he can insure the 
schedule reliability and rapid transiting jet aircraft —_ 
route stations which will be required for their profitable 
For instance, situations will arise where the presence of the fi flight 
engineer can prevent an unnecessary turn-back after a maximum 

weight take-off, which on the DC-8 would save the airline 
2,279.00 (the cost of 97,000 Ib of jet fuel that would have to be 
—_ to bring the aircraft down to maximum landing gross 

t). Such a situation could arise from the partial failure of 
the electrical system, the pressurization system, or perhaps the 
hydraulic system, which with an all-pilot crew could conceivably 
develop into le of serious proportions, but with a flight 
engineer might be minimized to the t where the continuation 
of the flight was possible. That the flaht eer can do this job 
can be demonstrated from the records of K.L.M., Pan American 
World Airways, Trans World Airlines or any of the airlines all 
over the world which employ mechanical specialist engineers in 
such a way as to make the best use of their skills. 

In support of his contentions, Mr. Petty supplies an actual 
maintenance record (p. 31, col. 1) of flight-engineered Convairs of 
K.L.M. compared with non-flight Convairs of other 
European operators, to demonstrate the economic value of the 
flight engineer. Convairs without flight engineers had almost 
three times as many technical delays per 1,000 hr as Convairs 
on comparable routes with flight engineers. 

I feel (he adds) that Flight should hesitate to condemn the flight 
engineer as a victim of technical progress when it is he, and he 
alone, who can ensure the success of the more complex innovations 
in jet transports. 

It has been the contention of manufacturers and others (Mr. 
Petty continues) that an era of simplicity of aircraft operation 


BREVITIES 


EURING its two-month tour of North and South Semecien, 3 just 
completed, the Caravelle made 94 demonstration flights. These 
were for six Brazilian Ta four airlines in Argentina, three 
in Venezuela, 32 in the U.S.A., and two in Canada. About 3,000 
people flew in the aircraft. 
. i . 

Silver City announce a £50,000 extension at Lydd Airport 

(Ferryfield), to increase passenger handling capacity by 50 per 


cent. 
. . + 


New orders for Fokker Friendships, states an unofficial report, 
come from Wien Alaska, 3; Butler Aviation, 1 (previously reported 
as five); Bank of Mexico. 

. 7. * 

The Pacific Western DC-3 accident after take-off at Port 
Hardy, British Columbia, on June 23 is believed by the airline 
to have been caused by failure ba remove elevator control-locks. 

* > 

Derby Aviation = cated aan speseees for inclusive-tour _ 
vices this summer Blackbushe and Calvi (Corsica), and 
RMenchouwe, Bist! Birmingham 4 and Tepgten. 


Ceiciad name of Aunuts’s sow tiktine 1d the Auituton Aidiaes 
Corporation. The Government will provide 70 per cent of the 
capital, S.A.S. and Fred Olsen providing 15 per cent each. 
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comparison, th used the B-397' Stratocruiser. te 
565 controls displays in this aircraft, and, by contrast, ( 
controls and displays in the 707. 

We set about f0 discover how these Sgures were developed. 4 
contacted the man res; ih Boeing's Washington of 


Norris, a sales engineer in Bc sshington oie, and in th 
course of our discussions the facts emerged 
by vues was made in 1954. The gun or he 70 wt nad 
A remy Fy KC 13S cakes cmmecting f on kh Some 
-U e o— 
ef culains en thn euler a 


ing ine in 
ight for commercial use. 3) ‘The count the 707 clud 


radio switches. (4) Mr. Norris was = admit that "his * 
plexity survey” was coralens; Gant is did ane to any 707 o 
proposed for the airlines toda were many # mo 
acd Salen edie aaa oo 

We then made a of our own. For compecetive putys 
we included twin- pry wt a Results of this s1 
are summarized in Giles me 


The 707 has gat ns fewer re nein 
than the DC-7, L.1049G, DC-6B, etc. But the case for the f 
Sagioser in ds tig jor eaamagene omeipie enact saveahe aa 

tem-by-system comparison of the 707 with piston transpc 

us: — 
































TABLE 2 
Sy by sy comparison of number of 
cockpit controls of 707 mock using A.A.L. 
DC-6 as standard index (100 per cent). 
System P.A.A.-707|A.A.L.-707 
Electrical ... el és 170 170 
Hydraulic ... eve ae 138 113 
Fuel on ons Ste 144 144 
lant ... ... 61 64 
Air conditioning and pres- 
surization o 83 139 
Fire control 37 39 
gen 260 290 
Radio ove 89 114 
Flight instruments. oe 95 111 
Overall nea 101 117 
TABLE 3 
Number of controls and displays for various aircraft by systems. 
|pc-68} Dc-7 | 8-377 P.AA-TONAA, 
Electrical 37 45 “1 47 63 
Hydraulic 24 25 1 29 33 
Fuel ... - 39 40 38 “1 56 
Powerplant ... 90 117 134 116 55 
Air conditioning and 
pressurization 4 38 48 36 36 30 
Fire contro! ... 46 45 67. 29 17 
Oxygen 7 7 17 9 18 
Radio % os 79 % — 88 71 
Flight instruments... 45 2 _ 56 43 


























Plans are in hand for a new terminal building at Pres! 

airport. Work is to start this year on a new control tower. 

* . * 

Aer Lingus ina ted their Dublin - Manchester - 
Rome Viscount service on June 28. 

. * * 

Bigeen Air Seeley et ee oh ainda eee 

12-guinea return fare from Croydon to Rotterdam. They t 

introduced a Heron nies ee on to the service. 


* 


The U.S. government is bei sued for $2,400,000 by e 

of two in the ee Canyon crash in une 195 
a alg sg Se mead ae caine concerned, T.W.A. aa 
nited. 


. * * 


The co-pilot of a T.W.A. Super Constellation en route fra 
Chicago to Denver made an emergency landing at Grand Ish 
after captain suffered a fatal heart attack. 


landing rights at Nairobi. Previously 
drawn Aden Airways’ vighte at Addis Ababe, apparently becaut 
of an Aden Government ban on imports from Ethiopia of 
narcotic drug qat. 





